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APPENDIX F 

QUALITY ASSURANCE 

1.0 INTRODUCTION 

The Quality Assurance (QA) Program consists of policies, objectives, principles, 

and general procedures to be followed in producing environmental data. The entire QA 

Plan followed in the remedial investigation is contained in the Remedial Investigation 

Plan (DOE, 1987a) of the Comprehensive Environmental Assessment and Response 

Program (CEARP). Its intent, through the use of function-related audits, is to document 

compliance or identify nonconformance with established procedural requirements for 

both field and laboratory activities. The QA Plan also addresses the implementation of 

corrective actions necessary to remedy the identified nonconformances or to establish 

any technically necessary deviations from the monitoring plan. 

1.2 Field Oualitv Assurance 

Unannounced field audits, investigating conformance with specified procedures, 

were frequently performed during this remedial investigation (RI). Two types of audits 

were performed; a generic audit form was used as an overall audit of RI activities. This 

generic audit form is provided in Table F-1. 

Detailed audit forms were designed for each technical activity. These detailed 

audit forms were developed by extracting technical specifications from each procedure 

and organizing them in their order of implementation for that activity. All the field 

activities were audited in this fashion. Copies of these audit records are found in 

Appendix F.l. 
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Table F . I .  Field Audit 

Project Site Manager 

Site Location Field Team Leader 

Auditor Date 

dit Ou-n Yes No Comment/Docuuntation 

1. Was a site-specific sampling 
and analytical plan followed? 

2. Was a field team leader 
a ppointed? 

3. Was the site health and safety 
coordinator present? 

4. Were field team members famil- 
iar with the sampling plan? 

5. Was a briefing held offsite, 
before any site work was begun, 
to acquaint personnel with 
sampling equipment and assign 
field responsibilities? 

6. Was the daily briefing and 
safety check conducted? 

7. Was a completed "Site Person- 
nel Protection and Safety Eval- 
uation Form' read and signed 
by all visitors and personnel 
entering the site? 

8. Was a field notebook assianed 
to the field team leader? 

9. Were entries made in the field 
notebook? 

10. Were sampling stations located 
correctly? 

11. Did the number and location 
of samples collected follow the 
site-specif ic sampling plan? 
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Table F.1. (Continued) 

Project Site Manager 

Site Location Field Team Leader 

Auditor Date 

dit Oues- Yes No Comment/Documentation 

12. Were samples identified as 
described in the site-specific 
sampling plan? 

13. Were samples collected fol- 
lowing procedures specified in 
the site-specific plan? 

14. Was a cha ins f tus tody  form 

13. 

16. 

17. 

18. 

19. 

20. 

filled out for all samdles col- 
lected? Were all sample transfers 
documented? 

Were samples preserved 8s 
specif ied in the si te-specif ic 
sampling plan? 

Were the number, frequency, 
and type of  samples (including 
blanks and duplicates) collected 
as described in the site-specific 
sampling plan? 

Were the number, frequency, 
and type of measurements and 
observations taken as specified 
in  the site-specific sampling 
plan? 

Were blank and dupiicate 
samples properly identified? 

Was a record maintrined 
of  calibration of field e q u i p  
ment? 

Was field equipment cab 
ibrated as required? 
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Table F.I. (Continued) 

Project Site Manager 

Site Location Field Team Leader 

Auditor Date 

21. Have any procedures been 
revised? 

22. Are revisions to procedures 
adequately documented? 

23. Was the document log for 
chainsf-curtody records and 
other sample traffic control 
forms maintained? 

24. Have any accountable doc- 
uments been lost? 

25. Did drilling and well con- 
struction follow procedures out- 

- lined in the sampling plan? 

26. Were the activities being 
conducted compatible with the 
tnvironrnentrl conditions? 
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Copies of the previous day’s field notebook entries were collected at  the health 

and safety meeting held each morning. This enabled on-going QA to be performed on 

all field notebooks without actually taking possession of the document and interfering 

with field activities. Field notebooks were also cross checked with the geologic logs to 

assure proper descriptions and footages. These approved geologic logs are then signed by 

the proper authority. All of the geologic logs are provided in Appendix D. 

1.3 Laboratorv Oualitv Assurance 

Laboratory QA/QC sample results are provided as part of the analytical data (see 

Appendix E). 

1.4 Deviations 

A discussion of each deviation from the Remedial Investigation Plan is presented 

below. 

1) The borehole sampling technique was modified. A discussion of the 
technique used can be located on pages C-6 and C-7 of Appendix C. 

2) Field screening techniques were also modified. A discussion of the 
technique used can be located on page C-6 of Appendix C. 

3) Completion of Well 5-87BR was modified to better define the vertical 
extent of contamination in the weathered bedrock. A better description 
can be found on pages C-4 and C-5 of Appendix C. 

4) Completion of Well 8-87 was in a three-foot thick, water-bearing lignite 
bed. A discussion of this completion can be found on pages (2-5 and C-6 
of Appendix C. 

5) Soil Gas Method: The two principle methods employed to sample soil gas 
are real time and time integrated. 

Real time measurements are extracted by inserting a hollow conduit into 
the soil to a given depth and evacuating a predesignated volume of gas. 
After the system has been purged of any atmospheric air, a sample is 
extracted and analyzed, either on-site or in a remote laboratory. The 
advantages of this procedure are that the data are, in general, available 
more quickly than time integrated methods. The disadvantages are the 
added equipment required to do the sampling and analysis and reducing 
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the mobility of the sampling vehicle. In addition, real time methods 
increase the lower detection limit. 

Time integrated methods employ activated adsorbants to collect the 
contaminants for a period of time specifically determined for the site to 
concentrate the contaminant to a level that might otherwise be 
undetectable. Rather than mass per unit volume measurements that are 
the result of real time gas chromatographic analysis, time integrated 
results are measured in terms of molecular counts. Both methods can only 
be used as a reconnaissance tool as they merely give a qualitative notion 
of subsurface concentrations. Time integration also alleviates any 
variations in the contaminant concentrations due to transient situations 
that might not reflect the true conditions. In addition, all equipment 
required to perform the sampling can be carried into the target area by 
two individuals, thus reducing traffic in areas where heavy traffic might 
permit re-suspension of soil possibly contaminated with radioactive 
contaminants. 

Considerations of increased mobility, lower detection limits, and reduction 
of heavy traffic on grasslands influenced our decision to re-evaluate the 
method to be used and substitute Petrex’s time integrated method. 

Grid SDacinK The grid spacing for the soil gas stations was determined to 
be inconsistent with Petrex’s recommended alignment. In areas of 
suspected plume migration, Petrex urges the employment of a random or 
offset grid opposed to an orthogonal grid. An offset grid is designed so 
that adjacent grid lines are sampled at  non-aligned stations, thus 
disrupting the orthogonal pattern of the uniform grid. 

1.5 SOIL GAS OA 

Duplicate and field blank Quality Assurance (QA) samples were taken during the 

soil gas sampling operation. Duplicate samples were taken by placing two wires into the 

same tube. Results of both wires are presented in Table F-2. Any contaminants, if 

found, are also shown. Field blanks were taken by installing sealed tubes next to an 

open tube. The field blank results are also presented in Table F-2. 

881 HILLSIDE REMEDIAL INVESTIGATION REPORT DRAFT JULY 1, 1987 APPENDIX F, PAGE F-6 



I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE F-2 

SOIL GAS QUALITY ASSURANCE 

SAMPLE LOCATION 

14 
17 
32 
50 
65 
93 
98 

101 
104 
107 
110 
114 
I15 
116 

DUPLICATE 

----- 
0:o 

0:o 
0:o 
0:o 
0:o 
0:o 
0:o 

0:o 

PCE 965:209 

PCE 155:455 PCE 

PCE 1,006:O 
PCE 968: 1,27 1 
0:352 TCE 
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APPENDIX F-1 

DETAILED AUDIT FORMS 
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WELL INSTALLATION AUDIT 

Well Number: 1-87 
Date: 5/8/87 
Audit Performed by: B. R. Lewis 

Geologist 's name: Suzanne Pascke 

How f a r  into bedrock does the borehole extend? 3' 

What was used to backfi l l  any excess depth? Bentonite 

How long was the bentonite allowed to swell? 

Was water added? N/A How much? N/A 

N/A 

N/A 

How long was it allowed t o  swell o r  set? 

What was the source o f  water? N/A 

If grout was used how long was it allowed t o  set? 

Was the borehole remeasured t o  determine the new depth? 

Was the well design approved by the s i t e  manager? 

I s  the completion depth greater than one foot into bedrock? 

Does the screened a l l u v i a l  interval extend two t o  f i v e  feet above the water 
table? 

I s  the screened bedrock interval i n  a saturated sandstone? N/A 

I s  it a t  l ea s t  f i v e  feet long? 

Does the sand pack design extend no more than two feet above the screen? Yes 

Is 10-slot screen being used? Yes 

I s  32-42 sand being used? Yes 

Was the casing string (cap included measured t o  the nearest 1/100th ft. 
before being placed into the boreho 1 e? 

When was the we1 1 construction material decontaminated? Yes 

HOW was it decontaminated? Stearn cleaned, alconox wash, DI r in se  

Is care taken to  keep t h i s  material clean? Yes 

N/A 

Yes 

Yes 

No 

See comnents in  problems section 

N/A 

Yes 

Once the casing i s  i n  the borehole, was the amount o f  s t i ck  up determined? 
Yes 
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Does the casing's position agree w i t h  the well design? Yes 

Were to ta l  volumes o f  construction material calculated? Yes 

IS care taken t o  prevent materials from bridging? 

IS the f i l ter  pack evenly distributed by shaking the casing? 

Are frequent depth measurements taken t o  assure the location of pack material? 

Yes 

Yes 

IS the bentonite seal greater than one foot? 

Was water added t o  the bentonite? 

How much? 1.0 qal 

1.0 F+ from 3' - 2' below surface 

Yes 
mjn f o r  to seal 

'How long was i t  allowed t o  swell? i8 min fo r  bo!tom seal 

What was the source of .  water? N/A .. 
Were the total volume o f  construction material used recorded? Yes 

Were the internal depths recorded? Yes 

Was the well construction sumnary sheet adequately fil led out? Only i n  log book 

Is the grout mixture 6 t o  9 gallons o f  water per 94-lb bag of Type I Or 11 
Port1 and cement? Yes 

Was the grout pumped or  poured? Poured 

Was stick-up remeasured once we7 1 was completed? Yes 

Does the protective casing have an identification number? No 

Is fhere a seven i n c h  clearance between the inner casing and the locking 
device? Yes, too much clearance 

Note any problems encountered: During d r i l l i n g  the Qrf seemed damp, but the h igh ly  

weathered bedrock was more moist. 
to  see if qround water could be flowing thru the weathered bedrock. 

Another well maybe put i n  here a t  a l a te r  date 
No s t a t i c  

t.pr level  was found. 
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WELL INSTALLATION AUDIT 

Well Number: 2-87 (BH3) 

Date: 5120187 
Audit Performed by: C. Sundblad 

Geol ogi  st ' s  name: Karen Holl iway 

When was the well construct ion material decontami nated? Yes 

How was it decontaminated? Alconox wash, steam r i n s e  

I s  care taken t o  keep t h i s  material clean? 

How f a r  in to  bedrock does the borehole extend? 16 '  TD 

What was used t o  back f i l l  any excess depth? Bentonite 

I f  grout was used how long was it allowed t o  set?  N/A 

Was the borehole remeasured t o  determine the new depth? Yes 

Was the well des ign  approved by the s i t e  manager? Yes 

It the completion depth greater than one foot i n to  bedrock? Yes, Contact = 8.5' 

Does the screened interva l  extend two t o  f i v e  feet above the water table?  Yes 

Yes - on racks 

Does the sand pack design extend no more than two feet above the screen? Yes 2 '  

I s  10-slot screen bei ng used? Yes 

I s  32-42 sand being used? Yes 

Was the cas ing s t r i n g  (cap included) measured t o  the nearest 1/100th ft. 
before being placed in to  the borehole? Yes 

Once the cas ing i s  i n  the borehole, was the amount of  s t i c k  up determined? 
Yes 

Does the ca s i ng ' s  pos i t ion  agree with the well design? Yes 

Were tota l  vol umes o f  construct ion materi a1 calculated? Yes 

I s  care taken t o  prevent materials  from br idg ing?  Yes- s lowly added sand 

I s  the f i l t e r  pack evenly d i s t r ibuted  by shaking the casing? Yes 
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Does the casing's position agree with the well design? 

Were total volumes o f  construction material calculated? 

IS care taken to prevent materials from bridging? 

IS the f i l t e r  pack evenly distributed by shaking the casing? 

Are frequent depth measurements taken to assure the location of pack material? 

With in  0,22' 

Yes 

Yes, measurements taken 

Yes 

Yes 

Is the bentonite seal greater than one foot? 

Was water added to the bentonite? Not recorded 

No 0.5' 

How much? N/A How long was it allowed to swell? N/A 

What was the source of  water? N/A 

Were the total volume of construction material used recorded? Yes 

Were the internal depths recorded? 

Was the wel l  construction s m a r y  sheet adequately f i l l e d  out? Log books 

IS the grout mixture 6 to 9 gallons o f  water per 94-lb bag o f  Type I or I1 
Portland cement? Yes 

Was the grout pumped or poured? Poured 

Was stick-up remeasured once well was completed? 

Does the protective casing have an identification number? 

Yes 

Yes 

Not recorded 

I S  there a seven inch clearance between the inner casing and the locking 
device? Not recorded 

Note problems encountered : 
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Uell Number: 2-87 (BH-3) 

Oate: 5/19/87, 5/20/87 

Audit Petformed by: C. Sundblad 

Geo'logist's name? Karen Hol1 iwaY 

Are they'kept clean? Yes 

Uas any f luid used while drillhg? No 

If a bedrock ell, was the surface u s f g  set Into  unweathed bedrock? N/A 

mat t m  of grout was used to set the a s l r t g ?  N/A 

the rixture 6 t o  9 ga'llms of water per 94 Ibr ,  o f  grout? N/A 

Mas the grout allowed t o  set for  24 hours? N/A 

I 
I 
I 
I 
I 
1 

Explain reasons for choosing the total  depth i f  i t  i s  different? 

Uas a packer test conducted? 

- Note any drilling problems: 



I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
4 

BOREHOLE LOGGING 

Yell Number: 2-87 (BH-3) 

Date: 5/ 19/87 

Audit Perfonned by: C .  Sundblad 

Geolog*st's fume: Karen Ho1 1 iway 

The field aatcboo(r and log of borings frm should be f i l led  out I n  detail, The 
f O 1 l ~ * n g  items should be found icr'both- 

Borehole ad.wr? BH-3 

Timeldate? . yes _ _  ~~- 

FOOtdge? Yes 

R- uecoueryil Yes 
Wecia3 type? 

Col Of? Yes 

structural characteristics? Contact 
Grain S4Zesl Descri p t i  ve 

Grain s-2 None recorded ' 

Mjstun amtent? Descriotive 
Nature of -acts? ~ 1 1  uvi urn/weathered B - R o  

OWak a d  radioactive field screerring results? 

Col 1 uvi  urn 

of sorting? None recorded 

Yes 

Am the corns wrapped i n  plastic and placed i n  boxes? Yes 

Ace the I nterval s properly i dent i f i ed? Yes 

Are the boxes propec7y identified? Yes 

IS t)H driller keeping a daily log deta i l ing footage drilled, material used, and 
stand-by tim? Yes 

1s the geologist ( F i e l d  Team leader) doing t h e  same? Yes 

i 
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FIELD SCREENING & SAMPLING 
2-87/BH3-87 

1s 50 to 100 ml o f  so i l  being placed in 500 m l  amber glass  jars  with equal 
amounts of deionized water? N~ - clear g l a s s  jars were used (see Appendix c, 

1s the ja r  capped, shaken and allowed to  stand for  30 minutes? Yes 

I S  each jar  labeled with date, time, borehole number, interval? Yes 

Are the screening instruments calibrated to a specif ic compound? L e s  

Are a l l  readings recorded i n  the f ield notebook and the log of the borings? 
Yes 

Are designated samples placed in labeled ja r s  and then place on ice i n  a cooler? 
Yes 

Is the chain o f  custody form properly f i l l e d  out? Yes 
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WELL INSTALLATION AUDIT 

Date: 6/14/87 
Audit Performed by: C. Sundblad 

Geologist's name: J. Bergman 

117. ' 0  How far into bedrock does the borehole extend? 

What was used to backf i l l  any excess depth? 

How long was the bentonite allowed to swell? 

Was water added? No How much? N/A 

How long was it allowed to  swell o r  set? 

What was the source of water? 

3/8" Bentonite pellets 

Overnight 

Overni q ht 

r i g  (raw water from plantsite) 

If grout was used how long was it allowed to  set? N/A 

Was the borehole remeasured to  determine the new depth? 

Was the well design approved by the s i te  manager? 

I s  the completion depth greater than one foot into bedrock? 

Does the screened al luvial  interval extend two to  f ive feet above the water 
tab1 e? N/A 

Is the screened bedrock interval i n  a saturated sandstone? Yes (wet) 

I s  it at least  f ive  feet long? Yes - 6 '  

Does the sand pack design extend no more than two feet above the screen? 0.5' 

Yes - 108' 

Yes 

N/A 

Is 10-slot screen being used? Yes 

I s  32-42 sand being used? Yes 

Was the casing string (cap included measured to the nearest 1/100th ft. 
before being placed into the boreho 1 e? 

When was the well construction material decontaminated? P r i o r  t o  instal lation 

How was it decontaminated? Alconox and rinse 

I s  care taken to keep th i s  material clean? 

Once the casing i s  i n  the borehole, was the amount o f  st ick up determined? 

Yes 

on racks, o f f  qround 
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Does the casing's position agree with the we I design? Yes 

Were total volumes of construction material calculated? Yes 

I s  care taken to prevent materials from bridging? Yes 

I s  the f i l t e r  pack evenly distr ibuted by shaking the casing? 

Are frequent depth measurements taken to  assure the location o f  pack material? 

Yes 

Yes 

Is  the bentonite seal greater than one foot? 3' 

Was water added to the bentonite? 

How much? N/A How long was it allowed to swell?  N/A 

What was the source o f  water? N/A 

No t  noted 

Were the total volume o f  construction material used recorded? Yes 

Were the internal depths recorded? Yes 

Was the well construction summary sheet adequately f i l l e d  out? Yes 

Is the grout mixture 6 t o  9 ga l lons  of water per 94-lb bag o f  Type I o r  I1 
Portland cement? 7:1 TYPe I 

Was the grout pumped or poured? Poured 

Was stick-up remeasured once well was completed? 

Does the protective casing have an identif ication number? 

Yes 

IS there a seven inch clearance between the inner casing and the locking 
device? Yes 

Note any problems encountered: 
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PACKER TEST AUDIT 

Well Number: 3-87BR 
Date: 6/2/87 

Audit performed by: C. L.  Sundblad 

Geologist ' s name: 

Date d r i  11 was completed: 

Was packer test equipment decontaminated? 

When? 

Was it kept clean? 

Any problems with caving? 

Were the packers inflated t o  a t  leas t  70 ps: above hydrostatic pressure? 80 psi 

Jane1 1 Bergman 

6/2/87 

Yes 

p s i  reading? 80 psi Hydrostatic reading? 42.32 

Was the overburden pressure calculated? Yes Estimate was 42.08 Psi 

What was the water source? r i g  - raw water f rom plants ite 

Was the combined s ta t i c  plus gauge pressure approximately: 

one-third o f  the overburden pressure f o r  the first test?  Reading 47.40 
two-thirds o f  the overburden pressure fo r  the second test?  X Reading - 43.89 

one-third o f  the overburden pressure fo r  the th i rd  test?  

X 

X Reading 

Were any leaks observed? Yes - packer assernblv ad.iusted/test u n v a l  1 d 

Was the flow rate record i n  gpm at equal time intervals?  Yes 

What were the time intervals? 

How long did each tes t  l a s t ?  1. 15 rnin 

3. 15 min 

1 min 

2. 15 min 

Was the borehole reamed t o  a minimum four inch diameter fo r  well 
instal lat ion?  No 
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o(uUIU6 AUDIT 

Well Number: 3-87BR 
Date: 5/15/87, 6/1/87, 6/2/87 
Audit P e r f o m d  by: C. sundblad 

Type of dr i l l  rig being used? - Mobile B-57 

go - 100% Mat type of  recovery i s  being obtaiml? 

Are they &ept clean? Yes 

Uas any fluid used while dci l lhg?  

If a bedrock well, m s  the surface c&q  set jnto unweathered bedrock? Yes 

*at of grout was used to  set the c r ~ h g ?  Portland 

No 

the mixtun 6 t o  9 gallons of water per 94 lbs, of grout? Yes 

was the grout alloned t o  set for 24 hours? Yes 

Explain reasons for choosing the to ta l  depth if i t  i s  different? N/A 

-- Was a packer test conducted7 

Note any drilling problems: 

Yes 

- 
- 
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BOREHOLE LOGGING 

Ye11 Nunber: 3-87BR 
Date: 5/15/87 
M i t  Performed by: c.  L. Sundblad 

Borehole -? 3-87BR 
Ti Wdate? Yes 

Footage? Yes 
Recent Recovccy? Yes 
Elateria7 type? Yes 
Color? Yes 
stmctUml atacteri  st icr ? 
Grain S ~ X S ?  Descriptive 
Oegree of mjq? 
Grain s h w ?  Yes 
mistun? Descriptive only 
)JatUf"e of cocrtacts? 

OQanjc and radioactive f i e l d  screening results? 

Contacts noted 

Poor to well sorted noted 

luvium/weathered BR/unweathered BR 
Yes 

Ace the Cores wrapped i n  plastic and placed in  boxes? Yes 

Ace the Intervals identified? 

Ace the boxes properly identified? Yes 

IS the geologist (Fjeld Team Leader) doing the same? Yes 
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WELL INSTALLATION AUDIT 

Well Number: 4-87 
Date: 5-12-87 
Audit Performed by: Brent Lewis 

How fa r  into bedrock does the borehole extend? 

What was used to backf i l l  any excess depth? 

How long was the bentonite allowed to swell? 

23.4=TD 21.91=TD after s l u f f  

stuffed some to 21' 

water table i s  high Was water added? None How much? 

How long was it allowed to swell o r  set? 

What was the source o f  water? 

If grout was used how long was it allowed to  set? 

Was the borehole remeasured to  determine the new depth? 

Was the well design approved by the s i t e  manager? Yes 

Is the completion depth greater than one foot into bedrock? 

Does the screened a l l u v i a l  interval extend two to  f i v e  feet above the water 
table? Due to high WT season, 1.5' screen above WT i s  sufficient 

I s  the screened bedrock interval i n  a saturated sandstone? N/A 

15 - 20 min. 

664 f i r e  hvdrant 

Yes 

No 

I s  it at  l ea s t  f i ve  feet long? N/A 

Does the sand pack design extend no more than two feet above the screen? Yes 

Is 10-slot screen being used? Yes ' 

I s  32-42 sand being used? 

Was the casing s t r i ng  (cap included measured to the nearest 1/100th ft. 

Yes 

before being placed into the boreho 1 e? Yes 

When was the well construction material decontaminated? P r io r  to in s ta l l a t ion  

How was it  decontaminated? 

Is care taken to keep t h i s  material clean? 

Once the casing i s  i n  the borehole, was the amount o f  s t i c k  up determined? 

Steam clean, Alconox scrub & steam clean 

Yes 
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Does the casing's position agree with the well design? Yes 

Were total volumes of construct ion materi a1 cal cul ated? Yes 

Is care taken to prevent materials from bridging? Yes 

Is the filter pack evenly distributed by shaking the casing? 

Are frequent depth measurements taken to assure the location of pack material? 

Yes 

Yes 

Is the bentonite seal greater than one foot? 1.1' 

Mas water added to the bentonite? Yes 

How much? 14 gal How long was it allowed to swell? 10 min 

What was the source of water? 664 

Were the total volume of construction material used recorded? Yes 

Were the internal depths recorded? Yes 

Was the well construction summary sheet adequately filled out? None used 

Is the grout mixture 6 to 9 gallons of water per 94-lb bag of Type I or I1 
Portland cement? 

Was the grout pumped or poured? 

Was stick-up remeasured once we1 9 was completed? 

Does the protective casing have an identification number? 

Is there a seven inch clearance between the inner casing and the locking 
device? 

6 ga1/2 bags - 47 lbs/bag 
Poured 

ID# done later 
when pad I S  poured 

Note any problems encountered: Driller (Alan) has grease on tyvex. He is 

careful with gloves, changed gloves but not tyvek. Was asked to change tyvek. 

Decontamination o f  stainless steel casing occurred again after the casing 
string was pulled, to wash off the bentonite mud. 
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Well Number: 5-87 BR 

Oate: 6/23/87 
Audit Performed by: C .  Sunblad 

W l o g i s t ' s  naine? Michael Gard/Janell Bergman 

_. Oate dr i l l ing started? 5/21/87 

Type Of drill r i g  being used? Mobile B-57 

Pr~posed fornation o f  completion? Bedrock - Arapahoe water bearing member 

Type of sampling devi ce. being used? Spl i tcore barrel 

mat type of  recovery i s  being obtafnebl - 90% 

Are they kept clean? On racks 

If an a'liuvlal well, did they drf'll onc to three feet into bedrock? NA 

Was any f lu id  used while drill ing? No 

If a Well, was the surface casqng set into unweathered bedrock? No 

mat type of gnwt wils used to set the CrStW? Port land Type I 

was the rfxtuce 6 t o  9 gallons of water per 94 l b s ,  of grout? Yes 

Was the grout allowed to set for 24 hours? Yes 

What sire fs the core? 2 It 

Were a t  least thcee feet of saturated sadstone found in a t e n  foot fctterval of 
bedcock or was 100' of  claystone encountered? 

Explain reasocls for  choosictg the total depth i f  it i s  different? This well 

was completed i n  weathered bedrock t o  mcnitor the upper f low zone. 

-- Was a packer test  conducted? 

Note any drilling problems: Please note that  no samples for f ield screening were 

Yes 

- taken, 
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Yell Number: 5-87 

EH 

BR 

LE LOCG NG 

Oate: 6/23/87 

Audit Per fond  by: C. Sunblad 

Geol ogs st .s r&unP: Michael Gard/Janell Bergman 

The field aotebodc and log of borirrgs frm should be fi l led out i n  detail.  The 
fOl10Wfng jteas should be found i a  both, 

Borehole e c ?  Yes . 

Ticne/date? Yes 
Footage? V s  

Recent Recouery? Yes 
Materia7 type? Yes 

Yes Color? 

Structural characteristics? Fractures,  mottles 
Grain s j z a ?  Descr ip t i ve  

Wree of sorting? Yes 
Grain shapes? Fine t o  very f i n e  grained 'sands 
misturn -t? Descr ip t i ve  

Nature of cocrtacts? 

Orpanic and radioactive field screening results? 

A1 1 uvium/bedrock 

YPC; 

Are the cores wrapped i n  plastic and placed i n  boxes? Yes 

Ace the Jntervals properly identified? Yes 

Are the boxes proper7y identified? Yes 

I S  the dr i l ler  &=ping a daily log detailing footage drilled. material used* and 
Stand-by tim? Yes 

IS the geologist ( F i e l d  Team Leader) doing t h e  same? Yes 
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FIELD SCREENING & SAMPLING 

5-87BR 

IS 50 t o  100 ml of  soil being placed in 500 m l  amber g lass  jars w i t h  equal 
amounts of deionized water? See note on drilling audit note 

Is the j a r  capped, shaken and allowed t o  stand f o r  30 minutes? 

Is each j a r  labeled w i t h  date, time, borehole number, interval? 

Are the screening instruments cal ibrated t o  a specific compound? 

Are all readings recorded in the field notebook and the log of the borings? 

Are designated samples placed i n  labeled j a r s  and then place on ice in a cooler? 

Is the chain of custody form properly f i l l e d  out? 
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PACKER TEST AUDIT 

Well Number: 5-87 BR 

Date: 5/28/87 
Audit performed by: c -  qmhlad 

Geol ogi st ' s name: Jane1 1 Bergman 

Date d r i l l  was completed: 5/27/87 

Not noted i n  F i e l d  Book Was packer tes t  equipment decontaminated? 

When? 

Was it kept clean? 

Any problems with caving? 

Were the packers in f la ted  t o  a t  l ea s t  70 ps:  above hydrostat ic  pressure? Yes 

Yes - on racks 

None noted 

p s i  reading? 80 p s i  Hydrostat ic  reading? 19-69 P s i  

Was the overburden pressure cal cul ated? Yes Estimate was 19.69 Psi 

What was the water source? R i g  - rawwater from p lant s i te  

Was the combined s t a t i c  p l u s  gauge pressure approximately: 

one-third of the overburden pressure f o r  the first te s t ?  x Reading l 5 s Z 6  ps i  

two-thirds o f  the overburden pressure f o r  the second t e s t ? X  Reading 30.52 ps i  

one-third o f  the overburden pressure for the t h i r d  te s t ?  x Reading 
- 

Were any leaks observed? 

Was the flow rate  record i n  gpm at  equal time i n te r va l s ?  

What were the time i n te r va l s ?  1 minute 

How long d id  each t e s t  l a s t ?  1. 15 minutes 

Yes, several te s t s  aborted due to  waterloss 

YeS/WaterCo1umn 

2. 15 minutes 
3. IC; mi- 

Was the borehole reamed t o  a minimum four  inch diameter f o r  well 
i n s t a l  1 a t i  on? Yes 



WELL INSTALLATION AUDIT 

Well Number: 5-87 BR 

Date: 5/29/87 

I .  
Geologist 's name: Jane1 1 Bersman 

When was the well construction material decontaminated? Yes 

How was it decontaminated? Alconox wash, steam r inse  

I s  care taken to  keep this material clean? Yes 

How far into bedrock does the borehole extend? 61.7 '  T.D 

What was used t o  backf i l l  any excess depth? Yes 4.5' 

If grout was used how long was it allowed to  set? 

Was the borehole remeasured t o  determine the new depth? 

Was the well design approved by the s i t e  manager? 

It the completion depth greater than one foot into bedrock? Yes 

Does the screened interval extend two t o  f i ve  feet above the water table? NA 

Does the sand pack design extend no more than two feet above the screen? yes 

I I s  10-slot screen being used? Yes 

I s  32-42 sand being used? Yes 

Was the casing st r ing  (cap included) measured t o  the nearest 1/100th ft. 
before being placed into the borehole? 

Once the casing is i n  the borehole, was the amount of  st ick  up determined? 

Does the cas ing ' s  posit ion agree with the well design? 

Were total volumes o f  construction material calculated? Yes 

I s  care taken t o  prevent materials from bridging? Yes 

I 
I 
I 

I 
1 

I 
I 

I 

NA I Yes 

Yes 

Yes 

Yes 

I Yes 

I S  the f i l t e r  pack evenly distributed by shaking the casing? Yes I - 
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Are frequent depth measurements taken t o  assure the location o f  pack material? 

IS the bentonite seal grater than one foot? Yes 

Was the volume used recorded? Yes 

Were the depths recorded? Yes 

Was water added to the bentonite? No - not recorded 

How much? How long was it a1 1 owed t o  swel l ?  

What was the source of  water? .. NA 

Was the well construction summary sheet adequately f i l l ed  out? Yes 

IS the grout mixture 6;to 9 gallons of water per 94-lb bag o f  Type I or  I1 
Port1 and cement? Yes 

Was the grout pumped or poured? Pumped 

Was stick-up remeasured once well was completed? Yes 

Does the protective casing have an identif ication number? 

IS there a seven inch clearance between the inner casing and the locking 
device? Yes 

Yes 

Note any probl ems encountered : 
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ORIUHIG AUDIT 

Well Number: 6-87 

Dater 5/14/87 

Audit P e r f o m  by: C .  Sundblad 

'm of S q ' l i n g  &vice. being Sp l i t  core barrel, hollow stem auger 

type of  recovery i s  being obtafncdl 95% 

Was amy fluid used while dr i l l ing?  No 

If a Wl\, was the surface catfq  set 4nto unweathered bedrock? N/A 

Uhat size 4s the core? 2" 

- Was a packer test conducted? No 

rWtc any dri l l ing problems: -- 
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BOREHOLE LOGGING 

Yell Number: 6-87 

Date: 5/14/87 
Audit Performed by: c.  sundblad 

Borehole e r ?  6-87 

Ticne/date? Yes 
Footage? Yes 

Recent w? Yes 
Matecia1 type? Yes 

Col or? Yes 

StNChral Cbracterirtics? 
Grain sizeti Yes 

Grain sh-2 

Some disturbed a t  2' 

of sorting? NO comments on sorting 
NO comments on shapes of grains 

Nature of -? A1 1 u v i  um/bedrock 

Are the Cores wrapped in  plast ic and placed in boxes? Yes 

Are the Intervals properly identified? Yes 

Are the boxes properly identified? Yes 

1s the dr i l ler  keeping a daily log detailing footage dril led. material Used, 3rd 
Stand-by tim? Yes 

IS the geologist (Field Team Leader) doing the same? Yes 
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FIELD SCREENING & SAMPLING 
6-87 

I S  50 to 100 ml of soil being placed in 500 rnl amber glass  jars with equal 
amounts o f  deionized water? None taken 

IS the Jar capped, shaken and allowed to  stand for 30 minutes? N/A 

I S  each jar labeled with date, time, borehole number, interval? N/A 

Are the screening instruments calibrated to a specific compound? Yes 

Are all readings recorded in the field notebook and the log of the borings? 
Yes 

Are designated samples placed in labeled jars and then place on ice in a cooler? 

Is the chain of custody form properly filled out? N/A 
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WELL INSTALLATION AUDIT 

Well Number: 6-87 (6-87A was abandoned) 

Date: 5/14/87 
Audit Performed by: C. Sundblad 

Geologist's name: Karen Holl iway 

HOW far into bedrock does the borehole extend? 1%' (BH) Well TD = 7' 

What was used t o  back f i l l  any excess depth? Bentonite ( 3 3/4 buckets) 

How long was the bentonite allowed to swell? 2o 

Was water added? Yes How much? 7 gal 

How long was it allowed to  swell o r  set? 

What was the Source of water? D r i l l  r i g  tank f i l l e d  on plants ite a t  f i r e  hydrant 

If grout was used how long was it allowed t o  set? 

Was the borehole remeasured t o  determine the new depth? 

Was the well design approved by the s i t e  manager? Yes 

IS the completion depth greater than one foot into bedrock? 

Does the screened a l l u v i a l  interval extend two to  f i v e  feet above the water 
table? Yes 

Is the screened bedrock interval in  a saturated sandstone? N/A 

Is it a t  l ea s t  f i v e  feet long? 

Does the sand pack design extend no more than two feet above the screen? Yes 

Is 10-slot screen being used? 

IS  32-42 sand being used? 

Was the casing s t r i n g  (cap included mea ured to the nearest 1/100th ft. 
before being placed into the boreho 1 e? t e s  

When was the well construction material decontaminated? P r i o r  to instal  l a t ion  

HOW was it decontaminated? Steam clean and A1 conox (detersent 1 

Is care taken to  keep t h i s  material clean? 

Once the casing i s  i n  the borehole, was the amount o f  s t i c k  up determined? 

Yes 

No (x 112')  

NIA 

Yes 

Yes 

Yes - off ground 

i 
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Does the casing's position agree wi h the well design? Yes 

Were total volumes of construction material calculated? Bentonite + H20 Yes 

Is care taken t o  prevent materials from bridging? 

Is the f i l t e r  pack evenly distributed by shaking the casing? 

Are frequent depth measurements taken t o  assure the location o f  pack material? 

Is the bentonite seal greater t h a n  one foot?  

Yes 

Yes 

Yes 

Yes 13'  

Was water added t o  the bentonite? Yes 

How long was i t  allowed t o  swell? 20 min How much? 1 sal 
What was the source o f  water? dr i l l  tank 

Were the total volume of construction material used recorded? yes 
Were the internal depths recorded? 

Was the well construction summary sheet adequately f i l led out? N/A 

IS the grout mixture 6 o 9 a1 ns o f  ater er  94-1 a of 1 
Portland cement? 6 gat t o  g4 = goo! cerneh/used !? kd + 3 $a? A28' 'I 

Was the grout pumped or  poured? 

Was s t  i ck-up remeasured once we1 1 was completed? 
Poured 

Yes 
Does the protective casing have an identification number? 

Is there a seven i n c h  clearance between the inner casing and the locking 
device? Yes 

Note any problems encountered: Oil leak from bearings on soil around borehole. 

K e p t  dr i l l  cuttinas shoveled awav from borehole. Covered ss casinq with plastic 
~~ ~ 

sheet t o  prevent contamination as rig was moved away from borehole. 
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Well Number: 6-87A 

Date: 5/13/87 

Aud i t P e r f  ocrwd by: c. Sundblad 

Oate drilling started? 5/13/87 

Type of d r i l l  r i g  bei ng used? Mobile B - 57 
A 1  luvium P C O P O S ~ ~  fonnation o f  completion? 

If ~1hvlal  well, did they d d l l  OM t o  t h r e e  feet into bedrock? Yes 

N/A If  a kdroclt well, was the surface uslq set 4nto unweathered bedcock? 

the rfxtum 6 to 9 gallons o f  uater per 94 Ibs, of grout? Yes 

at least three feet o f  saturated sandstone found i n  a ten foot interval of 
w m k  a s  100' of ciaystone eclcountcreci? NJA 

EXP1aifl eatOllS for choosing the  to ta l  depth if i t  is  different? 

wet o r  damp interval indicative of ground Water 

Seeking 

Mas p a c k e r  tes t  conducted? N j A  -- - 
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BOREWE LOGGING 

Yell Number: 6-87A 

Oate: 5/13/87 

Audit P e r f o m d  by: C .  Sundblad 

~ O l O g i z t ' s  same: Karen Ho11 iway 

Borehole Cl#lber? 6-87 A 
TiWdate? AM 5/13/87 
footage? TD = 32 ft. 

Recent -? 78% 
J'4aterial tm? 
Color? 

StrUCturaI ckamctedstjcs? Same disturbed laminations 
Grain sjzes? clays, sands, cobbles 

Grain Shapes? Subrounded 

a1 1 uvium, cl  aystone, sandstone 
Ye1 low orange, brown weathered claystones & sandstones 

Of Poorly sorted sandy claystones to coarse sand-well sorted 

h i s t u n  -? d rY 

Of Corrtacts? a1 luvium/weathered bedrock 
Organic and radioactive f ield screening results? HNU @ background, alphas @ 0.0 

Are the cores wrapped i n  p last ic  and placed i n  boxes? Yes 

Are the Intervals properly identified? Yes 

Are the properly identified? Yes 

I S  the geologist ( f ie ld  Team leader) doing the same? Yes 
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FIELD SCREENING SAMPLING 
6-878 

IS 50 to 100 ml of so i l  being placed in 500 rnl amber glass jars with equal 
amounts of deionized water? None taken 

Is the jar capped, shaken and allowed t o  stand for 30 minutes? N/A 

N/A IS each jar labeled with date, time, borehole number, interval? 

Are the screening instruments calibrated to a specific compound? 

Are all readings recorded in the field notebook and the log of the borings? 

Yes 

Are designated samples placed in labeled jars  and then place on ice in a cooler? 

Is the chain of custody form properly filled out? 
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lMUtUl6 W I T  

W e l l  Number: 7-87 BRA 
6/4/76 - 6/8/87 

Audit Qerfomed by: C. L. Sundblad 

b l o g i s t ' s  name? Karen D. Hol l  iway/Janell Bergman 
~ ~~~ ~~ ~~ 

Oate drilling started? 6/4/87 

TYPe of dri 11 r i g  being used? 

fornation o f  cop 'letion? Arapahoe - below al luvium and above 5-87 
zone o f  completitn 

Tm of SiWling device being used? Hollow stem auger/core barrel  

of movery i s  being o b t a f d  Variable,  some l o s t  core zones; 75% t o  100% 

Are they kept clean? Yes - on racks  

any fluid used while drilling? NO, on 0-35' Yes, with r i g  change t o  

Mas the mixture 6 t o  9 gallons of watcc per 94 lbs -  of grout? N/A 

ifas the grout allowed t o  set f o r  24 hours? N/A 

U h a t  size IS the core? 2" 

eafmJ for choosing the t o t a l  depth 4 f  it i s  different? (goal was t o  construct 

well between al luvium and f ractured zone (5-87 BR). 
f l o w  was intercepted. 

Abandoned because no moisture of 

Uas zi packer tes t  conducted? No _- 
;e 
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BOREHOtE LOGGING 

Yell Number: 7-87 BRA 
Date: 6/22/87 

Audit Performed by: C. Sundblad 

Geologist's -= 
The field aatebodr and log of b r i n g s  from should be f i l led  out in detai l -  
fol1owifq 

Karen Hol l  iway/Janel1 Bergman 

The 
should be found in  both, 

Borehole nuolbef? 7&7 BR; 7-87 BRA (cemented and abandoned) 

Organk a d  radioactive field screening results? Yes 

Are the cores wrapped i n  p las t ic  and placed in boxes? 

Are the intervals properly identified? 

Yes 

Yes 

1s the geologist (Field Team Leader) doing the Same? Yes 



'I 
I 
I 
I 
I 
I 

1 
1 
1 
1 
1 
I 
I 
I 
I 
I 
1 

1 

FIELD SCREENING & SAMPLING 
7-87BM 

1s 50 t o  100 ml of soil being placed in 500 m l  amber glass j a r s  with equal 
amounts of deionized water? See note on drilling audit note area. 

1s the jar capped, shaken and allowed t o  stand for 30 minutes? 

Is each j a r  labeled with date, time, borehole number, interval? 

Are the screening instruments cal ibrated t o  a specific compound? 

Are a l l  readings recorded in the field notebook and the log o f  the borings? 
~~ ~~~ - 

Are designated samples placed in labeled j a r s  and then place on ice in a cooler? 

Is the chain o f  custody form properly f i l led out? 
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Well Number: 8-87BR 
Date: 5/14 - 5/15/87 

'S name? Jane1 1 Bergman 
~ ~ ~~- 

Oate dr i  11 Ing started? 5/13/87 

Are they kept clean? 

If  an alluvlal well, did they d r i l l  QW to  three feet in to  bedmdc? 

Was any f lu id  used while dr i l l ing? 

Yes/off qround 

yes, water 

Was the grout allowed t o  set for 24 hours? Yes 
NX NDX 

What size Is the core? 2 (XXX, X M )  

Were a t  'least three feet of saturated sandstone found i n  a ten foot interval of 
bedrock or was 100' of claystone encountered? 3hl of lignite-wet interstitially 

I 

Explain reasons for\ choosing the to ta l  depth if it i s  different? N/A 

Was a packer test conducted? Yes -- 

any drilling problems: S l u f f  /bridge on packer t e s t  installation-reamed hole 
; b u b b i m  u p  iri iiie yd d the 
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BOREHOLE LOGGING 

Yell Number: 8-87BR 
Date: 5/20/87 
Audit Performed by: C. Sundblad 

Geol og%st's m: 

The field Webook and log of borings from should be f i l led  out i n  detail- The 
fo1lowing iteas should be found in'both, 

Jane1 1 Bergman 

Borehole a&r? 8-87BR Fieldbodk 

T i  =/date? F i  ~1 dbaak 

Footage? F i e l  dbook 
Recent Recoveryl  F ie l  dbook 

Material type? F ie l  dbook 
Col or? F ie l  dbook 
Structural characteristics? F ie l  dbook 

Grain sizes? F i  e l  dbook 
Degree of sorting? 
Grain shapes? F i  el  dbook 

WiStum! cocrtecrt? Fieldbook (Descr ipt ive)  

Nature of contacts? 

Organic and radioactive f ie ld rcreenfng results? 

F i  el dbook 
Fieldbook 

Are the cores wrapped i n  p last ic  and placed in boxes? Yes 

Are the intervals properly identified? Yes 

Are the boxes proper7 y identified? 

1s the d r i l l e r  keeping a dai7y log detailing footage dr i l led,  material used, and 
stand-by ti-? Yes 

IS the geologist (F ie ld  Team Leader) doing the same? Yes 
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PACKER TEST AUDIT 

Well Number: 8-87 BR 

Date: 51  18/87 
Audit performed by: Cindy Sunblad 

Geol ogi st I s  name: Jane1 1 Bergman 

Date d r i  11 was completed: 51  15/87 

Was packer tes t  equipment decontaminated? 

When? 

Yes 

Late afternoon p r i o r  to packer t e s t  on 5/18/87 

Was it kept clean? 

Any problems with caving? 

Were the packers in f la ted  t o  at  l ea s t  70 ps:  above hydrostat ic  pressure? 

Yes on racks 

Yes br idge d r i l l e d  out a t  77' 

Yes 

p s i  reading? 80 p s i  Hydrostat ic  reading? 42-550 

Was the overburden pressure calculated? Yes Estimate was 37*87 psi 

What was the water source? Raw water from P lant s i te  i n  r i g  water tank 

Was the combined s t a t i c  p l u s  gauge pressure approximately: 

one-third of the overburden pressure f o r  the first tes t ?  Reading 27.81 p s i  

two-thirds o f  the overburden pressure f o r  the second te s t ?  - X Reading 52.62 p s i  

one-third o f  the overburden pressure fo r  the t h i r d  tes t ?  

X 

X Reading 

Were any leaks observed? No 

Was the flow rate record i n  gpm at equal time in terva l s ?  Yes/water column 

What were the time in terva l s ?  One minute 

How long did each te s t  l a s t ?  1. 15 minutes 
2. 15 minutes 
3. 15 minutes 

Was the borehole reamed t o  a minimum four inch diameter for well 
i n s ta l  1 a t  i on? Y P <  
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PACKER TEST AUDIT 

Well Number: 8-87BR 

Date: 5/18/87 
Audit performed by: C. Sundblad 

Geologist ' s  name: Jane1 1 Bergman 

Date d r i  11 was completed: 5/15/87 

Was packer t e s t  equipment decontaminated? 

When? 5/15/87 Fr iday P.M. (afternoon) 

Yes 

Was it kept clean? Yes cff ground 

Any problems with caving? 7 7 '  (br idge?),  reamed 

Were the packers in f la ted  t o  G t  l eas t  70 ps: above hydrostat ic  pressure? 80 p s i  

p s i  reading? 80 p s i  Hydrostatic reading? 83.43 ft 

Was the overburden pressure calculated? Yes Estimate was 27.81 

What was the water source? r i g  tank f i l l e d  a t  P lant  S i t e  

Was the combined s t a t i c  p lus  gauge pressure approximately: 

one-third o f  the overburden pressure f o r  the f irst te s t ?  Reading 0 P s i  

two-thirds o f  the overburden pressure fo r  the second t e s t ?  - Reading 17.56 

one-third o f  the overburden pressure fo r  the t h i r d  te s t ?  Reading 

Were any 

Was the f 

What were 

How 1 ong 

eaks observed? No packer leaks or seal problems 

ow rate  record i n  gpm at equal time in terva l s ?  Yes - 1 min/l5 min 

i d  each te s t  l a s t ?  1. 15 min Total te s t s  
2. 15 min (3  qood) 
3. 15 min 12 15 min test 

Was the borehole reamed t o  a minimum four inch diameter f o r  well 
i n s t a l l a t i on ?  No - 4" hole (OD coring b i t  = 4" )  
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WELL INSTALLATION AUDIT 

Well Number: 8-87 BR 

Date: 6/5/87 
Audit Performed by: C. Sunblad 

I 
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When was the well construction material decontaminated? P r i o r  t o  i n s t a l l a t i o n  

How was it decontaminated? Alconox wash and steam r i n s e  

I s  care taken to  keep t h i s  materi a1 clean? Yes - on rack 

How far into bedrock does the borehole extend? 

What was used t o  backfi l l  any excess depth? 

95-53 T.D. 

Yes YN 6 '  to 89.34' 

If grout was used how long was it allowed t o  set? NA 

Was the borehole remeasured to  determine the new depth? Yes 

Was the well design approved by the s i t e  manager? Yes 

It the completion depth greater than one foot into bedrock? Yes 

Does the screened interval extend two t o  f i ve  feet above the water table? NA 

Does the sand pack design extend no more than two feet above the screen? Yes 

IS  10-slot screen being used? Yes 

Is 32-42 sand being used? Yes 

Was the casing s t r ing  (cap included) measured t o  the nearest 1/100th ft. 
before being placed into the borehole? 

Once the casing i s  i n  the borehole, was the amount o f  s t i ck  up determined? 

Yes 

Yes 

Does the casing 's  pos it ion agree with the well design? Yes 

Were total volumes o f  construction material calculated? Yes 

Is care taken t o  prevent materials from bridging? Yes 

IS the f i l t e r  pack evenly distributed by shaking the casing? Yes 

- 
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Are frequent depth measurements taken t o  assure the location of  pack material? 

IS the bentonite seal grater than one foot? 

Was the volume used recorded? Yes 

Uere the depths recorded? Yes 

Yes 

Yes - 3 F t .  

Was water added to the bentonite? Yes 

How much? 1 Gal How long was it allowed to swell? O v e r n i q h t  

What was the source o f  water? .. R i q  

Was the well construction summary sheet adequately f i l l e d  out? Yes 

IS  the grout mixture 6;to 9 gallons of water per 94-lb bag o f  Type I or I1 
Port1 and cement? Yes 

Was the grout pumped or poured? P o u r e d  

Was stick-up remeasured once well was completed? Yes 

Does the protective casing have an identif ication number? Yes 

IS  there a seven inch clearance between the inner casing and the locking 
device? Yes 

Note any problems encountered: 
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Well Number: BH~-87 

Oate: 5120187 

b b g i s t ' s  name? M. Gard 

Oate dcil I ing started? 5/19/87 

1 
1 
1 
I 
1 
1 

Uas any fluid u3Qd while d r i l l h g ?  No 

h s  the grout allowed t o  set for 24 houcl~? N/A 

Uhat size 4s the cow? 2 " 

mas0113 for choosing the tot41 depth If it i s  different? Soil 

boring - exploratory organics/radiometric 
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BOREHOLE LOGGING 

Yell Number: BH5-87 
Oate: 5/20/87 

Audit Performed by: C. Sundblad 

Ace the cores wrapped i n  plastic and placed i n  boxes? Yes 

Ace the 4 nterval s proper1 y i denti f 4 ed? Yes 

Are the boxes properly identif ied? Yes 

IS the geologist (Field Team Leader) doing the same? Yes 

I 
I 
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FIELD SCREENING & SAMPLI1JG 
BH 5-87 

I 
1s SO to 100 m1 of so i l  being placed in  500 ml amber g lass  jars with equal 
amounts of deionized water? Not 1 
1s the jar capped, shaken and allowed to stand for 30 minutes? 

1s each jar labeled with date, time, borehole number, interval? 

Are the screening instruments calibrated to a specific compound? 1 
Are all readings recorded in the field notebook and the log of the borings? I 

1 Are designated samples placed in labeled j a r s  and then place on i ce  in  a cooler? 

Is the chain of custody form properly f i l l e d  out? 
I 

I 
I 
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Oate: June 23, 1987 

Audit Perfom& by: C. Sundblad 

k any nu4d used whi3e drilling? No 

was d packer test conducled? No -- 
m e  any drilling problems: -- -- ____ 
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Are the cores wcappd in plastic and p'laced in boxes? 

Are the intervals properly identified? 

Are the boxes properly identified? 

1s the dcil7er keeping a dai3y log detailing footage d c i l l e k  atecia1 used* and 
stad-by time? Yes 

Yes 

Yes 

Yes 

1s the geologist ( F i e l d  Team Leader) doing the Same? Yes 

80REHOtE LOGGING 

h l o g f s t ' s  -: Michael Gard 

Borehole w c ?  BH 6-87 
Ti netdate? Yes 
Footage? Yes 

Recent Rtcorc~? Yes 
mtecfal typel Yes 

(331 or? Some 
s t m m l  draractetistics? N/A 
Grain sfzesl 

-me of sorting? Not recorded 
Grah s-2 Not recorded 

*$*urn COatent? Descriptive 

OWnfc mtl radioactive fie7d screcn.Sng results? 

Yes - diameter estimates On gravel zone 

of cocrtacts? A1 1 uvium/bedrock recorded 
Not recorded 



I FIELD SCREENING & SAHPLING 
BH6-87 

1s SO t o  100 ml of  soil  being placed i n  500 m l  amber glass jars  w i t h  equal 
mounts o f  deionized water? Not recorded 

1 
1s the j a r  capped, shaken and allowed t o  stand for  30 minutes? 

IS each j a r  labeled w i t h  date, time, borehole number, interval? 

I Are the screening instruments calibrated t o  a specific compound? 

Are all readings recorded in the field notebook and the log o f  the borings? I 
I Are designated samples placed i n  labeled jars  and then place on ice in a cooler? 

I IS the chain of custody form properly f i l led out? 

1 
I 
I 
1 
I 

i 
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Well Number: BH8-87 

Oater 6/22/87 
Audit Performed by: c. Sundblad 

b b g i s t ' s  name? K. D. Holliway 

I .  Oate drilling started? 6/3/87 

tvpc of grout uas used to set the caslng? N/A 

Uas the mixture 6 t o  9 gallons of water per 94 lbs. of grout? N/A 

Was the grout allowed to set for 24 hours? N / A  

2 " What size Is the core? 

Explain musons for  choosing the total  depth i f  it i s  different? 

I- 

No UaS a packer test conducted? 

Note any dri 1 1 i ng problems : - 
- 
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Yell Number: BH8-87 

Date: 6/22/87 
Wit Performed by: C.  sundblad 

Geologizt's K. 0. Holliway 

The f ie ld  
f O l 1 O ~ i C r g  iterS should be found ita both, 

a d  log of b r i n g s  frm should be filled out i n  detail .  The 

Borehole -u? Yes 

fiehiate? Yes 
Footage? Yes 
Recent m? Yes 
Material tm? Yes 
cot or? Some 
structural draracteri stics? N/A 
Grairi stzest None recorded 
mrH Of mi-? None recorded 
Grain s h w ?  None recorded 
?bjsfUm Corrtecrt? Dry t o  damp 
Nature Of cocrtacts? 

Organic a d  radioactive field screening results? 

Yes A1 1 uv i  um/weathered bedrock 
Yes 

Are the cores wrapped i n  plas t ic  and placed i n  boxes? 

Are the Intervals properly identified? 

Are the boxes properly identified? 

Yes 

Yes 

Yes 

IS the geologist (Field Team leader) doing the same? Yes 
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FIELD SCREENING & SAMPLING 
BH8-87 

I S  50 t o  100 ml of soil being placed in 500 ml amber glass jars with  equal 
amounts of deionized water? No - clear g lass  jars were used (see Appendix 

IS the j a r  capped, shaken and allowed to stand for 30 minutes? Yes 

Is each jar labeled with date, time, borehole number, interval? Yes 

Are the screening instruments calibrated to a specific compound? Yes 

Are all readings recorded in the field notebook and the log of the borings? 

Are designated samples placed in labeled jars and then place on ice in a cooler? 
Yes 

Is the chain of custody form properly filled out? Yes 
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Oate: 5/ 29 /8 7 

Audi t Q e r f o d  by: C. Sunblad 

Geologist's name? Karen Ho11 i Way 

_. Oate drilling started? 5/28/87 

augers and sampling devices decorrtrlnated? Yes 

Are they kept clean? Yes 

Was fluid used while drilling? N 0 

If a bedrock mil, was the surface cas4yl set into unweathered bedr0cC? NA 

uhat type of grout ws used to set the caslrrg? NA 

was the grout allowed t o  set for 24 hours? NA 

What size Is the core? 2 " 

Were a t  least three feet of saturated sandstone found i n  a ten foot interval of 
bedcock or was 100' of claystone encountered? NA 

b l a i n  reasons for choosing the total  depth f f  it i s  different? NA 

Ua5 a packer test conducted? No _. 

- Note any dci  11 i ng problems : None noted 

! 
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80REHOlE LOGGING 

Uell Number: BH 9-87 

Oater 5/29/87 
Audit Performed by: C. Sunblad 

Geologist‘s Karen Hol1 iway 

The f ield not- and log of b0ri-s from shouJd be filled out i n  detai l -  The 
fO\\OWing itara should be found i n  both, 

Borehole n&r? Yes . 

Ticne/date? Yes 

Footage? Yes 
Recent Reco~ery? Yes 

Material tm? Yes 
COI or? Yes 
Structural characteristics? NA 
Grain size? 

Degree of  sorting? None noted 
Grain s h w ?  None noted 

Wistute cocrteclt? 

Nature of cocrtacts? 

Ot.ganiC and radioactive field screening results? 

Descr ip t i ve  and s i z e  range - diameter estimates 

Descr i  p t  i ve 
Yes a1 luvium/bedrock 

Yes 

Are the cores wrapped in p la s t i c  and placed i n  boxes? Yes 

Are the intervals properly identified? Yes 

Are the boxes properly identified? Yes 

IS the dr i l l e r  keeping a daily log detail ing footage dri l led. material used* and 
stand-by time? Yes 

1s the geologist ( f ield Team Leader) doing the same? ,I 



‘I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I, 

FIELD SCREENING & SAMPLING 
BH 9-87 

1s 50 t o  100 ml of soil being placed in 500 m l  amber glass jars  w i t h  equal 
amounts of deionized water? NO- clear glass jars w e r e  used. See  Appendix C -  

Is the j a r  capped, shaken and allowed t o  stand for 30 minutes? Yes 

1s each j a r  labeled with date, time, borehole number, interval? Yes 

Are the screening instruments calibrated t o  a specific compound? YW 

Are all readings recorded in the field notebook and the log of the borings? 
Yes 

Are designated samples placed i n  labeled jars and then place on ice in a cooler? 

Is the chain of custody form properly fil led out? Yes 
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Well Number: BH 10-87 

Oate:  6/1/87 

Audit Perfonwd by: c.  Sunblad 

h b g i s t ' s  name? Karen Hol1 iway 

was the d x t u n  6 t o  9 gallons of mu per 94 l b s -  of grout? Yes 

Explain reasons f o r  choosing the total  depth <f it i s  different? NA 

gas a packer test  conducted? No - 
- rbie any dr i  11 i ng problems : 
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80REHOtE LOGGING 

Yell Number: BH 10-87 
Date: 6/1/87 
Audit Performed by: c. Sunblad 

Geol og4 st ‘f aanp: 

The field not- and log of boring$ frm should be f i l l ed  out i n  detai l -  
fo11owiq itclps should be found i n  both, 

K. Holliway 

The 

Borehole e r ?  Yes 

Tiw/date? Yes 
Footage? Yes 
Recent Recmty? Yes 

h t e r i a l  typel Yes 
Color? Yes 
Structural characteristics? Yes 

Grain sir-? 
ww of  iraeing? None noted 

Grab shapesf Yes 

bf*Um Corrtecrt? Yes - descriptive 
Nature of ~ c t s ?  Yes 

OrcganfC and radioactive field screening results? 

Yes - diameter sizes estimated 

.Yes 

Am the cores wrapped in plastic and placed i n  boxes? 

Are the intervals p r ~ p e d y  identified? 

Are the boxes properly identified? 

IS the d r i l l e r  keeping a daily log detailing footage drilled, material used* and 
stand-by time? Yes 

Yes 

Yes 

Yes 

IS the geologist (Field Team Leader) doing the same? Yes 



FIELD SCREENING & SAMPLING 
BH 10-87 

I d  50 to 100 ml of so i l  being placed in 500 ml amber glass  jars wi th  equal 
aUtOuntS O f  deionized water? NO- clear glass jars were used.  See Appendix C 

1s the jar  capped, shaken and allowed to stand for  30 minutes? Yes 

. 
c Is each jar  labeled with date, time, borehole number, interval? Yes 

Are the screening instruments calibrated to  a specific compound? Vps 

Are all readings recorded i n  the field notebook and the log of the borings? 
Yes 

Are designated samples placed i n  labeled jars  and then place on ice in a cooler? 
Yes 

Is the chain o f  custody form properly f i l l ed  out? Yes 

1 
1 
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Date: 6/22/87 
Audit Performed by: C. Sundblad 

w k g i s t ' s  name? K. D. Holliway 

Date d r i l l  ing  started? 6/2/87 

TYPe of d r i l l  rig being used? Mobile B-57 

' ' ~ ~  formation of cocnpletion? Alluvium - exploratory borehole 

of ramp'ling device. being used? Spl it core barrel 

mat type of recovery i s  being obtained? 

Are they &ept clean? on rack 

If a'lluv4al well, did they drill OM to three feet into bedtock? N/A 

any f lu id  used while drill.fng? No 

was the g m t  allowled t o  set for 24 hours? N/A 

2 What size I s  the core? 

Uere a t  least three feet of saturated sadstone found i n  a ten foot interval of 
k k w k  or was 100' of cIaystocre mcountcd? 

EWIain reasons for choosing the total  depth i f  it i s  different? Al luv ia l  

N/A  

borehole 

No 
d packer test conducted? - 

- Note any drilling problems: 
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80RE)10CE LOGGING 

Yell Number: BHll-87 

Oater 6/22/87 

Adit Performed by: C. Sundblad 

Geolog4st'r aalae, K. D. Holliway 

Are the cotes wrapped i n  p l a s t i c  and p'laced in boxes? 

Ace the lnterva7s properly identified? 

Are the boxes properly identified? 

Yes 

Yes 

Yes 

IS the geologist (Field Team Leader) doing the same? Yes 
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FIELD SCREENING & SAMPLING 

BHll-87 

* S  50 t o  100 ml of s o i l  being placed in 500 ml amber glass jars w i t h  equal 
amounts of deionized water? N~ - =-ear glass jars were used - ( s e e  Appendix c, 

Is the j a r  capped, shaken and allowed t o  stand for 30 minutes? Yes 

I S  each j a r  labeled w i t h  date, time, borehole number, interval? Yes 

Are the screening instruments calibrated t o  a specific compound? Yes 

Are al l  readings recorded i n  the field notebook and the log of the borings? 
Yes 

Are designated samples placed i n  labeled jars and then place on ice in a cooler? 
Yes 

Is the chain of  custody form properly f i l led out? Yes 



Well Number: BH 12-87 

Oate: 6/29/87 

Aud i t Perf ocmed by: c.  Sunblad 

Geologist's name? Michael Gard 

-. Oate dr i l l i n g  started? 5/27/87 

Type of drill r i g  being used? Mobile B-57 

P ~ O P O S ~  formation o f  completion? Borehole-surface t o  bedrock, concrete backf i l l  

TYPe of sampling device. being used? sP1 it core 

Are they kept clean? 

If  an a'liuvlal well, did they d d l 1  ocn to t h r e e  feet i n to  bedrock? NA 

Yes - on racks  

was any fluid used while drilling? 

If a k h d ~  we\l,  was the surface cast- set into unweathered bedrock? NA 

NO 

tvpC Of grout w s  US& t o  set Backf ill borehol e, Port1 and Type I 

What size I s  the core? 2 " 

Was d packer test  conducted? ~IO -- 
Poor recovery - moved and started new borehole any drilling problems: - 
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BOREHOt€ LOGGING 

Yell Number: BH 12-87 

Oate: 6/29/87 
Audit Performed by: C .  Sunblad 

Borehole e r ?  Yes 

T icne/da te? Yes 

Footage? Yes 
Recent R m ~ y l  Yes 

Materia3 ty9ei, Yes 
Co’l or? Yes 

st mctura’l characteci s t  i cs? 
Grain size? Yes - diameters estimated 

Des- of sorting? Jot note d 
Grain shapes;? Not noted 

Woistun -? Yes desc r ip t i ve  
Nature of -as? Yes a1 luviurn/bedrock 

organic and radioactive fieid screening results? Not recorded in logbook 

F r a  c t u r e s  

Are the Cores wrapped i n  plastic and placed in boxes? Yes, as required 
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FIELD SCREENING & SAMPLING 
BH 12-87 

Is 50 t o  100 ml of soil being placed i n  500 ml amber glass j a r s  w i t h  equal 
amounts of deionized water? Not noted i n  logbook 

Is the j a r  capped, shaken and allowed t o  stand f o r  30 minutes? NA 

Is each j a r  labeled w i t h  date, time, borehole number, interval? N* 

Are the screening instruments calibrated t o  a specific compound? Not recorded 

Are al l  readings recorded i n  the field notebook and the log o f  the borings? 
Not recorded 

Are designated samples placed i n  labeled j a r s  and then place on ice in  a cooler? 
Yes 

Is the chain of custody form properly f i l l e d  out? Yes 
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BOREHOU LOGGING 

Uell Number: BH 13-87 

Date: 5/29/87 

Audit P e r f o n d  by: C. Sunblad 

& o l o g s ~ a s  -: Karen Hol1 iwayl Suzanne Paschke 

The field cratcboo(E and log of borings frm should be f i l l e d  out i n  detai l .  
follwirrg items should be found i n  ‘both, 

The 

Borehole rwde-7 Yes 
Time/date? Yes 
Footage? Yoc  

Recent Recorccyt Yes 
Material typel Y P T  

COI or? Yes 
S t n r C t U d  characteristics? Yes - bedding characteristics 
Grain sizesl 

O e g e  of sorting? None noted 
Grain s-3 

lloisture Yes - descriptive 
Nature of -as? Yes - alluvium/bedrock 

Yes - diameters estimated 

Yes subrounded to subangular 

and radioactive field screenjng results? Yes 

Are the Cores wrapped i n  plastic and p l a c d  i n  boxes? Yes 

Are the intervals ident i f ied? 

Are the boxes properly ident i f ied? Yes 

IS the geologist (Field Team leader) doing the same? Yes 

! 
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FIELD SCREENING L SAMPCING 
BH 13-87 

IS  50 to  100 ml of soil being placed in 500 ml amber glass jars w i t h  equal 
amounts of deionized water? 1 

IS the jar capped, shaken and allowed to stand for 30 minutes? Yes 

1s each jar labeled with date, time, borehole number, interval? Yes 

Are the screening instruments calibrated to a specific compound? Yes 

Are all readings recorded in the field notebook and the log of the borings? 
VP<  

Are designated samples placed in labeled jars and then place on ice in a cooler? 
Yes 

Is the chain o f  custody form properly filled out? Yes 
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Well Number: BH 13-87 
Date: 5/29/87 

Audit Perfocmed by: C. Sunblad 

Geologist's name? Karen Holl iway/Suzanne Paschke 

Oate dri  11 i ng started? 5/29/87 

-85 - 90% mat type of  recovery i s  being obtahd? 

krp augers a d  sapl ing  devices -wed? 

Are they kept clean? Yes 

Yes 

If an alluvtal well, did they d r i l l  ocn t o  t h r e e  feet in to  bedrock? NA 

uas any fluid used while drilling? 

If a bedm~k tell, was the surface cas$- set in to  unweathered bedrock? NA 

No 

bias the afxture 6 t o  9 gallons of water per 94 lbs, o f  grout? BH 6 Ib* bay 

Was the grout allowed t o  r e t  for 24 hours? 

What size I s  the cow? 

Yes 

2 " 

&re at 'least three feet of saturated sandstone found i n  a ten foot interval of 
bedrock oc was 100' of claystone encountcd? NA 

bW\ain reasons for choosing the to ta l  depth if it i s  different? NA 

Was a packer test  conducted? N 0 - 

- Note any d r i l l i n g  problems: 



Well Number: BH 13-87 

D a t e :  6/22/87 

Audit Pecfocmed by: C .  Sunblad 

Geologist's name? Karen Hol1 iway 

.. Oat4 dril l ing started? 5/29/87 

Type of drill r i g  bei ng used? 

What size 4s the core? 2" 

Were at least t h n e  fet of saturated sandstone found i n  a ten foot Interval of 
bedrock or was 100' of  claystone mcoucrttrcd? NA 

Explain masons for choosing t h e  total depth I f  i t  is different? Borehole 

d r i l l e d  t o  define extent of waste contamination in alluvium. 

- "as a packer tes t  conducted? No 

Nore any dri 11 i ng problems : - 
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BOREHOLE LOGGING 

Yell fluntber: BH 13-87 

Date: 6/22/87 

Audit Performed by: C. Sunblad 

Borehole nuplbec? BH 13-87 - 
Yes T i  */date? 

Recent Recoreryt Yes 

Hateria7 typel Yes 
Color? Same 

StmctUra7 characteristics? NA 

Grain r h ~ ?  Descr ip t i ve  
-* Of sorting? None noted 

Grata sh-2 None noted 
)(ofsturn corrter\t? Descr ip t i ve  

Footage? Yiis 

OI.ganfC and radioactive field screening results? . y p q  

Ace the cores wrapped i n  plast ic  and placed i n  boxes? Y e s  

Are the jntervals properly identified? Yes 

I Are the boxes proper'ly identified? Yes 

I S  the geologist (Field Yearn leader) doing the same? Yes 

I 



L 

I 
I 
I 
1 
I 
I 
1 
I 
1 
1 
1 
1 
I 
I 
I 

EL0 SCREENING L SAMPC 
BH 13-87 

IG 

Is 50 t o  100 ml of s o i l  being placed in 500 m l  amber glass  jars  with equal 
a u n t s  of deionized water? - 

IS the jar  capped, shaken and allowed to  stand far 30 minutes? 

c - fs each jar labeled with date, time, borehole number, interval? 

Are the screening instruments calibrated to a specific compound? Yes 

Are a l l  readings recorded i n  the field notebook and the log o f  the borings? 

Are designated samples placed i n  labeled jars  and then place on ice i n  a cooler? 

1s the chain o f  custody form properly f i l l e d  out? 

I 
I 
I 
1 

! 
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Well Number: BH 14-87 
Oate: 6/29/87 

Audit Qerformed by: c .  Sun b l  ad 

mat tYV of grout was used to set the cashg? Port land Type I f o r  borehole backf i l l  

Mas the mixtun 6 t o  9 gal lms of u&er per 94 lbs-  of grout? Yes 

k the grout a1 lowed t o  set for 24 hours? Yes 

Explain masons for  choosing the total depth 4f it is different? NA 

- Was d packer te s t  conducted? No 

- Note any d r i l l i n g  problems: 

1 
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BOREHOLE COGGING 

Yell Number: BH 14-87 

Audit Oerfocrned by: C. Sunblad 
Oatez 6/24/87 

Geol ogi st*s glae: Michael Gard .- 
The field not- and log of b r i n g s  from should be filled out in detail. 
fOl1Owi~9 items should be found in both. 

The 

Borehole e? Yes - corrected; initially labelled BH 7-87 
Time/date? Yes 
Footage? Yes 

Recent w? Y S  

ljatecial typel Yes 
Col Of?  Yes 
Stnrctural draracteristics? 

Grain sizes? Larqe cobbles 
Yes - bedding characteristic 

~ - ~- ~~~ ~ 

Degree of sorting? not noted 
Grain sha~es? not noted 
Woistun -? descriptive 
Nature of CorrtaaS? alluvium/bedrock 
O W a k  a d  radioactive field screening results? Jot. ~ t - ~ d  in lnghDnk 

, as required Are the cores wrapped in plastic and placed in boxes? Yes 

Ace the intervals properly identified? Yes, as required 

Are the boxes properly identified? 

IS the dr i l l e r  keeping a daily log detailing footage drilled, materia1 used* and 
stand-by time? Yes 

Yes, as required 

IS the geologist (Field Team leader) doing the same? NO standby recorded 
do concrete voiume recorded 
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FIELD SCREENING & SAMPLING 
BH 14-87 

Is 50 to 100 a1 of so i l  being placed in 500 ml amber g l a s s  j a r s  w i t h  equal 
amounts of deionized water? N ~ -  clear glass jars we re used. See Appendix C. 

1s the jar capped, shaken and allowed to stand for 30 minutes? 

1s each jar labeled with date, time, borehole number, interval?  

Are the screening instruments calibrated to a specific compound? Yes 

Are all readings recorded in the field notebook and the log of the borings? 

Are designated samples placed in labeled jars and then place on ice in a cooler? 

AS required IS the chain of custody form properly filled out? 
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U e l l  Number: BH 15-87 
Oate: June 29, 1987 
Audit Performed by: C. Sunblad 

Geologist's name? Michael Gard 

Oate dri l l ing started? 6/2/87 

TYPe Of dr i l l  r i g  being used? 

proposed formation of completion? 

TYPe Of saq7ing device being used? S p l i t  core barrel 
u- IUUb 

Uhat tyQe of ~ o v e ~  i s  being o b t a f d  Abandoned 1st hole D 1 7 ' ;  2nd hole los t  Core a t  
same interval 

Mobile B-57 

Borehole to  bedrock backf i l l  with concrete 

U 

augers and sampling devices -mated? Yes 

Are they kept clean? Yes, o f f  ground 

If an alluvlal well, did they d d l l  one t o  t h m  feet into bedrock? NA 

If a ~ ? ' l 1 ,  was the surface culq set into unweathered bedrock? NA 

Mat type of 9- was to aing? Portland type I - Borehole Backfill 

was the gnwt allowed t o  set for 24 hours? Yes 

was a packer tes t  conducted? No - 

- Note any d r i l l i n g  problems: 
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BOREHOLE LOGGING 

Uell Number: BH 15-87 

Oate: 6-29-87 

Audit Perfonned by: C. Sunblad 

Geol ogi st.s saw: Michael Gard 

Borehole ncabec? Yes 

Time/date? Ye< 
Footage? Yes 

Recent Uecove~? Yes 

Naterfal typel Yes 

Col or? Yes 
Structural characteristics? None noted 
Grain s4zesl Descr ip t i ve  

Degree of  sorting? N ~ n e  noted 

Graln shapes? None noted 
fioistue Descr ip t i ve  

Nature of corrtactstw nntpd 

Organic and radioactive field screening results? d o t  noted 

Ace the cores wrapped i n  plastic and placed i n  boxes? 

Are the Intervals properly identified? 

Are the boxes properly identified? 

IS the dri’ller keeping a da i l y  log detailing footage dri l led. materia1 used* and . 
stand-by time? Yes 

IS the geologist (Field Team Leader) doing the Same? -y rPc--- 

Yes a s  required 

Yes a s  required 

Yes as required 
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F ELD SCREENING & SAMPLING 
BH 15-87 

I S  50 to 100 ml of soil being placed in 500 ml amber glass jars with equal 
amounts of deionized water? No_- -_c~ar  P l n c s i a r c ~ -  

Is the jar capped, shaken and allowed to stand for 30 minutes? 

Is each jar labeled with date, time, borehole number, interval? 

Are the screening instruments calibrated to a specific compound? 

Are all readings recorded in the field notebook and the log o f  the borings? 

sop ~ ~ ~ r l i ~  C. 

Yes 

Are designated samples placed in labeled jars and then place on ice in a cooler? 
As required 

As required Is the chain of custody form properly filled out? 
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Well Number: BH 16-87 
Oate: 6/29/87 
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Audit Performed by: C .  Sunblad 

Geologist's name? Michael Gard 

Date d r i l l i n g  started? 6/2/87 

TYfK Of d r i l l  r i g  being used? 

prop0sed f o m t i o n  of completion? 

MobiQe 13-57 

Borehole t o  bedrock, concrete backfill 

mat type of recovery i s  being obtafned? 50% - 100% 

Not noted in log book. Uem augers a d  sampling devices dec-nated? 

Are they k e p t  clean? Yes, offqround 

If an a l l uv ia l  well, did they d d l l  OIIC to  three feet i n t o  bedrock? NA 

Was any f l u i d  used w h i l e  drilling? No 

If a bedcock well, was the surface caslrrg set i n t o  unweathered bedrock? 

Was the mixture 6 t o  9 gallons of watec per 94 1bs- of grout? Yes 

Was the grout a1 lowed to set f o r  24 Yes 

What size i s  the core? 

were a t  'least three feet of saturated sandstone found i n  a ten foot interval of 
bedrock or was 100' o f  claystone encountered? 

2 It 

Nn 

Explain reasons f o r  choosing the total depth i f  it i s  different? PIA 

! 

Was a packer tes t  conducted? No - 
- Note any d r i  11 i ng problems : 

- 

I 
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BOREHOLE LOGGING 

I 
I 
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I 
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Tinre/date? Yes 

Footage? Yes 
Recent R e c e r y ?  Yes 

Material tyoel Yes 
Color? Yes 
Structural draracteri stics? Not noted 
Grain sjres? Some cobbles noted 
W~ee of sorting? Not noted 
Grain shapes? Not noted 
)lojrtu= carrtec\t? Descriptive 

t4akrt-e of  contacts? Bedrock noted 
Organic and radioactive field screening results? Not recorded in loabook 

Yes, as required Are the cores wrapped in plastic and placed i n  boxes? 

Are the intervals properly identified? Yes, as required 

Are the boxes proper1 y identi f ied? Yes, as required 

1s the dr i l l e r  keeping a daily log detailing footage dri l led, material used, and 
stand-by time? Yes 



I 

E FIELD SCREENING I l  SAMPLING 

I 
BH 16-87 

IS  50 to 100 arl of s o i l  being placed i n  500 m l  amber glass  ja r s  with equal 
mounts of deionized water? NO- clear glass jars were used. 

1s the jar  capped, shaken and allowed to stand for 30 minutes? 

See Appendix C. 

1 
I - - -  Is each jar  labeled with date, time, borehole number, interval? 

Are the screening instruments calibrated to a specific compound? Yes I 
E Are a l l  readings recorded i n  the field notebook and the log o f  the borings? 

No 

Are designated samples placed i n  labeled jars  and then place on ice i n  a cooler? 
As required 

I 
I As required 1s the chain of custody form properly f i l l ed  out? 
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Uel1 Number: BH17-87 
Oate: 6/22/87 

TYPC Of sampling device. tiejag used? S p l i t  core barrel 
mat type of movery  i s  being obtafned? 

Are they kept clean? Yes on racks 

any fluid used while dri l l ing? No 

uas the gnwt a l l o d  t o  set for 24 hours? 

What size 1s the core? 

N/A 

2 " 

&re a t  least three f e t  of saturated sandstone found i n  a ten foot interval of 
k d m k  or uas 100' of claystone encountered? N /A 

6 ~ 1 a i n  masons for  choosing the t o t a l  depth i f  it i s  different? N/A 

- Was a packer t e s t  conducted? No 

Note any drilling problems: -- 
- 
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BOREHOLE LOGGING 

Yell Number: BH17-87 
Date: 6/22/87 
Audit Perfocmed by: C. Sundblad 

GeOlOflrt‘~ rase: K. D. Holliway 

The f ield notebook and log of borings fron, should be f i l led  out i n  detai l -  
fol1m-ag i t a s  should be found in both. 

The 

Borehole -? BH 17-87 
T i  -/date? Yes 

Footage? Yes 
Recent Uccouwy? Yes 

Hatedal tyQel Yes 

Color? Yes 

St r ~ c t u r a l  characteristics? N/A 
Grain sizes? Descr iPt ive  (cobbles) 

Wcee of mejag? 

Grain shapes? Yes 
thistun-? Dry 

No - not recorded 

~ 

Mature of contacts? Yes, Alluvium 

Organic and radioactive field screening results? Yes 

Are the Cores wrapped in plastic and placed in boxes? Yes 

Are the intervals proper~y identified? Yes 

IS the geologist (Field Team Leader) doing the Same? Yes 
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FIELD SCREENING & SAMPLING 

BH17-87 

Is 50 to 100 ml of so i l  being placed in 500 ml amber glass  jars with equal 
d i x  C) amounts of deionized water? - No - clear gl-d [CPP 4.pp.=n 

I S  the j a r  capped, shaken and allowed to stand for 30 minutes? Yes 

Yes IS each j a r  labeled with date, time, borehole number, interval? 

Are the screening instruments calibrated to a specific compound? Yes 

Are all readings recorded in the field notebook and the log o f  the borings? 
YPS 

Are designated samples placed in labeled jars and then place on ice in a cooler? 
Yes 

Is the chain of custody form properly filled out? Yes 
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APPENDIX F-2 

GENERIC AUDIT FORMS 
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Field Audit 

Project 881 Hi1 1 side Site Manager 

Site Location Field Team Lc3dcr 

Auditor c. Sunb I ad Datc 5/14/87 

A ud i t Oues t ion Yes No c om men t /Docu men ta t ion 

1. 

7 
i. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Was a site-specific sampling 
and analytical plan followed? 

Was a field team leader 
appointed? 

Was the site health and safety 
coordinator present? 

Were field team members famil- 
iar with the sampling plan? 

Was a briefing held offsite,  
before any site work was begun, 
to acquaint personnel with 
sampling equipment and assign 
field responsibilities? 

Was the daily briefing and 
safety check conducted? 

Was a completed "Site Person- 
nel Protection and Safety Eval- 
uation Form" read and signed 
by all  visitors and personnel 
entering the site? 

Was a field notebook assigned 
to the field team leader? 

Were entries made in the field 
notebook? 

Were sampling stations located 
correctly? 

Did the number and location 
of samples collected follow the 
site-specific sampling plan? 

X 

Improvements needed in 
coordination and 
communication 

X 

Determined by soil-gas 
results and field survey. 



I 
1 
I 
I 
I 
1 
1 
I 
I 
I 
1 
1 
I 
1 
1 
1 
1 
1 

Project Site Manager 

Site Location Ficld Team Leader 

Auditor c. Sunblad Date- 

Audit Ouestio n Y cs No c o  m men t /Docu men ration 

12. Were samples identified as 
described in  the site-specific 
sampling plan? 

13. Were samples collected fol- 
lowing procedures specified in 
the site-spccif ic plan? 

14. Was a chain-of-custody form 
filled out for all samples col- 
lected? Were all sample transfers 
documented? 

15. Were samples preserved as 
specified in the site-specif i c  
sampling plan? 

16. Were the number, frequency, 
a;id type of samples (including 
bLanks and duplicates) collected 
2s described in the site-specific 
sampling plan? 

17. Were the number, frequency, 
and type of measurements and 
observations taken as specified 
in the site-specific sampling 
plan? 

18. Were blank and duplicate 
samples properly identified? 

19. Was a record maintained 
of calibration o f  field equip- 
mcnt? 

20. Was f ield equipment cal- 
ibrated as required? 

X 

X Approved deviat ion 

X See #/ 12 

Where needed 

X 

X 
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Project Site Manager 

Site Location Field Team Lcadcr 

Auditor C. Sunblad Date 

Audit Ouestion Yes No c omment /Documentarion 

21- Have any procedures been 
rev iscd? 

22. Arc revisions to procedures 
adequately documented? 

23. Was the document log for  
chain-of-custody records and 
other sample t ra f f i c  control 
forms mai n ta ined? 

24. Have any accountable doc- 
uments been lost? 

25. Did drilling and well con- 
struction follow procedures out- 
lined in the sampling plan? 

26. Were the activities being 
conducted compatible with the 
environmental conditions? 

X See # 12 

X 

Uncertain at this point 

X 
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APPENDIX G 

BIOTA 

SOURCE: "USDOE FINAL ENVIRONMENTAL IMPACT STATEMENT, 
ROCKY FLATS PLANT," DOE-EIS-0064; APRIL 1980. 
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LIST OF FLORA AND FAUNA AT ROCKY FLATS 

Numerous species of animal and plant life have been identified in the Rocky Flats 
area. None are classified as rare or  endangered. 

Rocky Flats floras have been identified (Table A-1) through an on-site inventory by 
Dr. W. A. Weber, et al., (Weber, 1974). from the University of Colorado. The inven- 
tory revealed 327 species of va'scular plants, 25 lichens, 16 bryophytes, and one 
macroscopic green algae. 

The species listed in Table A-1 are documented by specimens on permanent file in the 
University of Colorado Museum herbarium. A second set, complete except for Species 
that were in extremely short supply, was deposited with the management of the Rocky 
Flats Plant. Duplicate collections of the bryophytes and lichens were not prepared 
for on-site documentation, however, these specimens are on permanent file in the 
University of Colorado Museum herbariulp. 

Table A-1 is divided into four sections: vascular plants, bryophytes, lichens, and 
macroscopic green algae. 
species, with the family indicated secondarily. In addition, square brackets are 
used to identify some species reported by Dr .  Whicker of CSU, (Whicker, 1973) but 
which Weber did not find in his inventory. 

The list within each section is arranged alphabetically by 

Abbreviations used i n  Table A-1 are as follows: 

ADV-Adventive BIEN-Biennial PER-Perennial 
AN- Annual IND-Indigenous 

Shown in Tables A-2 and A-3 is a listing of fauna at Rocky Flats, which was generated 
from observations of CSU researchers (Whicker, 1974), and those of a Rocky Flats' 
biologist (Zillich, 1974). Fish known to occur at Rocky Flats were identified by 
Zillich (1974) and are listed in Table A-4. Other species of aquatic life within 
the Plant site were identified by Johnson, et al., (1974). and are also listed in 
Table A-4. 
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TABLE A-1  

PL4NTS K" To OCCUR AT TlE ROCKY FIATS SITE 

Vascular Plants (327 Species) 

ACHILLEA LANULOSA Nutt. 'Yarrow" (Compositae). IND PER 

AGOSERIS G L A W  (Pursh) Raf. "False Bindelion" (Compositae). IND PER 
AGRIWNIA STRIATA Michx. "Agrimony" (Rosaceae). IND PER 
AGROPYRON DESXlDRU4 (Fisch.) Schul t .  "Crested Wheatgrass" (Gramineae) . 
AGROPYRON REPENS (L.) P.Beauv. "Quack-Grass" (Gramineae). ADV PER 
AGROPYRON SMITH11 Fydberg. "Western Wheat-grass" (Gramineae). IND PER 
AGROPYRON TRAcHycAuLlM (Link) Malre. "Slender Wheat-grass" (Gramineae). IND FER 
AGROSTIS G1GA"F.A Roth (A.alba o f  American treatments). "Red-top" (Gramineae) . AJJV PER 
ALIM PLANTAGO-AQU4TICA L. ssp. BREVIPES (Greene) Samuelsson. 'Water-plantah" (Alismaceae). IM) 
PER ALLIW CERNUIM Fbth. ~"odding Onion" (Liliaceae). IND FER 
ALLIW 'EXf'1I.E &is. and h c b r .  "Plains Wild Onion" (Liliaceae). IND PER 
ALYSSW ALYWIDES L. "Sweet Alyssm" (Cruciferae). Alxr 
ALYSSU4 MINIB (L.) Rothaler. "Alyssm" (Cruciferae) . AW 
AMBRDSIA ARTBUSIIFOLIA L. "bman wormwood" (Compositae). Aw AN 
AMBROSIA PSIIDSTMA DC. 'Western wormwood" (Compositae). IND PER 
AMBROSIA TRIFIDA L. "Giant Ragweed" (Compositae). AW AN 
AMELAN(IIIER ALNIFOLIA Nutt. "Shadbush" or "Serviceberry" (Rosaceae). IND 
AMORPHA FRUI'ICOSA L. var. OCCIDENTALIS (Abrams) Keamey and Peebles. "Lead-plant" (Leguoinosae) . IND 

ADV PER 

[Am0 ha nana ] I n  the absence of  a voucher, we suspect that this is a misidentification of 
h i i c o s a .  

GERARD11 Vim. *'Big Bluestan" (Gramineae). IND FER 
[Andropogon hall i i . ]  We suspect this rep& to  be a misidentification of A. erardii. A . h a l l i i  has 

not yet been found in the Boulder area and is typical o f  sand dune areas + to e east. 

OCCIDENTALIS k s h .  'Westem rock-primrose" (Primulaceae). IND AN 
A"E CYLINMUCA Gray. "Thimbleweed" (Raramculaceae). IND PER 
ANlBMRIA PARVIFOLIA Nutt. "Pussytoes" (Compositae) . IND PER 
ARABIS FENDER1 mats.) Greene. "Rock Cress" (Cruciferae). IND PER 
ARABIS GIABFU (L.) Bernh. "Tower hs tard"  (Cruciferae). AW BIEN 
ARABIS HIRSUTA (L.) Scop. Tiairy Rock-cress" (Cruciferae). IND 
ARENARIA FENDLERI Gray. 'Sandwort" (Caryophyllaceae). IND PER 
ARGEMJIG P0LYA"EMDS (Fedde) G.B. Ownbey. *'Prickly Poppy" (Papaveraceae). IND BIEN 
ARISTIDA BASIRAMEA Fngelm. Warvard Three-awn" (Gramineat?). IND AN 
ARISTIIZA LCXISETA Steud. "Red Three-am" (Gramineae). IND PER . 
ARNICA FuLclws Pursh. "Orange Arnica" (Compositae). IND PER 
AR"IS1A CAWESRIS L. "Field Wormwood" (Compositae). IND PER 
AR"IS1A DRACUNCULUS L. "Linear-leaved Wormwood" (Compositae) . IND PER 
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TmLE A-1 (continued) 

ARXNISIA DRACUNCULE L. "Linear-leaved Womood" (Campositae). IND PER 
ARTEMISIA FRIGIDA Willd. "Pasture Sagebrush" (Compositae). IND FER 
AWrnnSIA LUDOVICIANA Nutt .  ssp. WDOtrtCIANA 
ASCLEPIAS SPECIOSA Torr. "Showy Milkweed" (Asclepiadaceae). MD PER 
[Asclepias stenophylla. ] We undoubtedly overlooked t h i s  species, which occurs very 

ASCLEPIAS VIRIDIFLORA Raf. "Green Milkweed" (Asclepiadaceae) . IND PER 
ASPARAGUS OFFICINALIS L. "Asparagus" (Liliaceae) . ADV PER 
[Aster conmutatus crassulus.] = Aster falcatus Lindley. V e r y  late-flowezing species which wc may 

[Aster ericoides.] See note under A.comtatus. Both species should occur in the area. 
ASTER PORTERI Gray. 'White Aster" (Cmpositae). IND PER 
AsIRAGAuls ADsuRc;ENs Pall. var. RfXWSTIOR Hook. ''Milk Vetch" (Leguninosae). IND PER 
ASIRAGAUR BISUtCAlUS (Hook.) Gray.  grooved Milk Vetch" (Legmninosae). IND PER 

AsTRAGAuls CRASSICARPUS Mitt. tvGround-plmPn" (Leguninosae). IND PER 
iW'RA= WGLMTIS Fisch. ex Dc. %ilk Vetch" (Leguninosae). IND PER 
S W  DRlBMXDII Dougl. ex Hook. "Milk Vetch" (Leguninosae). IND PER 
ASlWXJS FLEXLlOSLIS (Dougl.) Don. "Milk Vetch" (Legmimsae). IND PER 
AscRAGAuls s"us Gray. W i l k  Vetch" (Legwninosae). IND PER 
BARBAREA 0- Web. 'Winter Cress" (Cruciferae). IND PER 
BIDENS CEfWUS L. ''Nodding Bur-marigold" (Compositae). IND AN 
?WIEUWA GRACILIS (H.B.K.) lag. "Blue Grama" (Gramineae). IND PER 
BWIELUM CURTIPEMXJLA (Mi&.) Torr. "Side-oats Grama" (Grdeae) .  IND PER 
BwMls BRIZMFORMIS F. and M. "Rattlesnake Grass" (Gramineae). Aw AN 
BRCME INEiFiIS Leyss. "shooth Brme" (Gramineae). AW PER 
B R M E  JAPC%IICU3 lhmb. "Japanese Brome" (Gramineae). AW AN 
BRCMJS "M L. "Cheat-grass" (Gramineae). ADV AN 
BuaaoE IW;TILoIDES Ntt.) Engelm. "Buffalo Grass" (Gramineae). IND PER 
cAuITRI(XE PALUS'RIS L. "Water Starwrt" (Callitrichaceae). IND AN 

C A L Y L . 0 ~  SERRULATA (Nutt.) Raven. "Bushy Evening-Primrose" (Onagraceae). IND PER 

sporadically and never occurs in large numbers. 

well have missed. However, there is also the possibility o f  a misidentification o f  Aster porteri. 

c;u"ISCNII Wats. "Mariposa or  Sego Lily" (Liliaceae). IND PER 

CALYSTEGIA SEPIlM (L.) R.Br. ssp. A M E R I W  (Sims) mitt .  Wedge Bindweed" (Congolvulaceae). 
IND PER 

W L I M  MIclEDcARpA Andrz. "False Flax" (Cruciferae). ADV AN 
CAMPANULA IMrNM)EFOLLG L. "Conmmn Harebell" (campamrlaceae). IND PER 
CARDARIA DRABA (L.) Desv. 'Whiteweed" (Cruciferae). Aw PER 
CARDWS WANS L. ssp. M4CRDLEPIS (Petenn.) Kami. %adding Thistle" (Compositae). Aw BIEN 

CAREX AWROSTACWA Olney. 'Sedge" (Cyperaceae). IND PER 
CAREX AUREA Nutt. "Sedge" (Cyperaceae). IND PER 
CAREX BREVIOR (Dewey) Mack. "Sedge" (Cyperaceae). IND PER 
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TABLE A-1 (continued) 

CAREX DOUGLAS11 Boott i n  Hook. "Sedge" (Cyperaceae). INTI PER 
[Carex f i l i fol ia . ]  We suspect that t h i s  report refers t o  Grex oreocharis. 
CAREX HELIOPHILA Mack. 5edge" (Cyperaceae). IM) PER 
CAREX HYSTRICINA kbehl. "Bottle-bwh Sedge" (Chperaceae). IND(?)m 
CAREX INIERIOR L.H. Bailey. "Sedge" (Cyperaceae). IND PER 

CAREX LANUGINOSA Michx. "Sedge" (Cyperaceae) . IND PER 
CAREX NEBRASKENSIS Dewey. "Sedge" (Cyperaceae). IND PER 

CAREX OREOUWRIS Holm. "Sedge" (Cyperaceae). IND PER 
CAREX PRAEGRACILIS Boott. "Sedget' (Cyperaceae). IND PER 
CAREX SCOPARIA schlarhr. "Sedge" (Cyperaceae) . IND PER 
CAREX SIMJLATA Mack. "Sedge" (Cyperaceae). IND PER 
CAREX STEN0WLJ.A Wahlenb. ssp. -S (L.H. Bailey) Hulten. "Sedge" (Cyperaceae). 

CAREX STIPATA M. "sedge" (Cyperaceae) . IND PER 
CAREX URICUIATA Boott . 3edge*q (Cyperaceae) . IND PER 
CASTIW XlVEGRA Gray. *'Orange Paintbrush" (Scrophulariaceae). IM) PER 
CASI?LUA sEssILIFLI)Iu\ Wsh. "Plains Paintbrush" (Scrophulariaceae) . IND PER 
GNXFtUS IDISISPINUS (Hack. in meuck.) Fern. Tand Bur" (Graminme). IND PER 
(=ERAsTIUM ARVENSE L. "Field kuse-ear" (Caryophyllaceae) . IND PER 
CERASTIW F0"M Emmg. '?hMOllse-ear" (Caryophyllaceae). Aw PER 
~ I M  MM Raf. var. BRAMYP~IXM Engeh. "Mouse+arfr (aryophyllaceae). IND AN 
[ C e r c o c a r p l s  montanus.] We did not find this conspiamus shrub and feel obliged to doubt the report. 
(XWESYCE GI,- (Engelm.) -1. 'Thyme-leaved Spurge" (Euphorbiaceae) . IND AN 
(XEKFODIW ALBIM L. '*CamnOn Pigweed" (Chempdiaceae). Aw AN 
MENOPODIUM BOTHYS L. "Jewalen-oak" ((3lenopodiaceae). AW AN 
QiENEQDIUM 
[Chrysopsis villosa.) This is the same as Hetemtheca villosa. 
[Chrysothamnus nauseosus pinifolius.] We do not believe that we could have overlooked this conspiasus 

shrub, and we suggest that this was  possibly based on a misidentification o f  Gutierrezia sarothrae. 
CICXORIIIM INlyBlLs L. "Chicory" (Compositae). Aw PER 
CIRSILM A R W E  (L.) Scop. "Canada 7histle" (Compositae). Aw PER 
CIRSIUM oWWE" Gray. "Thistle." IND BIEN 
CIRSIW UNDUlATlM (Nutt.) Spreng. "Wavy-leaved Thistle" (Compositae). IM) BIEN 
CLPIATIS LIGUSTICIFOLIA Nutt. !restern Virgin's-bower" (Ranunculaceae) . IND 
COLLJNSIA PARVIFLORA Lindl. "Baby-blue-eyes" (Scrophulariaceac. INTI AN 
COLLaMlA LINEARIS Nutt. "Collomia" (Polanoniaceae). IND AN 
CtXWDRA UME3ELL4TA (L.) Nutt. *'Bastard Toadflax" (Santalaceae) . INTI PER 
c@&'oLvuLUs ARVENSIS L. "Bindwe&; Creeping-Jenny" (Convolvulaceae) . 

CRATAEGUS ERYTHROPODA Ashe. T-iaHawthorn" (Rosaceae). IND 

PER 

(hq-) Wts. "Narrow-leaved Goose-foot" (c3laropodiaceae). IND AN 

PER 
MIssouRIENSIS (Sweet) Britt. and Rose. "Nipple Cactus" (Cactaceae). IND PER 
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TABLE A-1 (continued) 

CREPIS OCCIDENTALIS Nutt. "Hawksbeardq' (Compositae). IND PER 
CREPIS RUNCINATA T. and G. Tfawksbeard" (Compositae). IND PER 
CUSCUTA APPROXIMATA Bab. "Dodder" (Convolvulaceae) . IM) AN 
C M X X E W M  OFFICIW L. 'Wound's-tongue" (Borginaceae). .W BIEN 

[Cyperus filiculmis.] We doubt that this species occurs in the area, but in the absence of a voucher 
specimen, we cannot guess what other species might have been mistaken for it. 

IIAClYLIS GLCMEMTA L. "Orchard Grass" (Gramineae). ADV PER 
IZALEA WIDA Willd. Trairie-clover" (Lepinosae) . IM) PER 
aALEA PURPUREA Vent. "Prairie-clover" (Legminosae). IM) PER 
DELFVINIW NELSON11 Greene. '*larkspur" (Ranunculaceae) . fM> FER 
DEWINLM VIRESCENS Nutt. Wains Larkspur'' (Ranunculaceae). IND PER 
DESCURAINIA PINNATA (Walt.) Britt. 'Tansy Mustard" (Crwiferae). IND AN 

i?ESURUNIA SOPHIA (L.) Webb. "Tansy hkstard't (Cruciferae) . h V  AN 
DODECAT" P U Z X H E ~  (Raf.) Merrill. "Shooting-star" (PrimiTaceae). IND PER 
MSSODIA P.APFfXA pent.) Hitchc, "Fetid Marigold" (Compositae). IND AN 

ECNINOCEREE VIRIDIFLOIULS Engelm. "Hen-and-chickens" (Cactaceae) . IND PER 
E(XINoo1LQA CRUS-GWI (L.) P. Beam. "Barnyard Grass" (Gramineae). ADV AN 
ELMXEWZIS COLlSRADOENSIS (Ewitt.) Gilly. "Spike-rush" (Cyperaceae). RJD PER 
JUOCIWUS ELLIYI?CA Kunth var. COMPRESSA (Sull.) Drap. and Mohl. "Spike-rush" (Cyperaceae). IND PER 
ELGOaARIS MCRCSTACHYA Britt. "Spike-rush" (Cyperaceae) . IND PER 
EL- CANADENSIS L. "Canada Wild-rye" (Grmineae). IND PER 
EPILaBILM A L E M U W B  fiartssh. "Northern Willow-herb" (Cagraceae) . IND PER 
EPIIABIIM PANICUlATZM Wtt. "panicled Willowherb" (Onapceae). IND AN 
EQUISEKM L4EVIGAlW A. Br. "Scouring-rush" (Equisetaceae). IND PER 
ERI- CANUS Gray. "Fleabane" (Canpositae). IND PER 
ERIc;ERcN D " S  T. and G. "Spreading Fleabane" (Cmpsitaae). TND AN BIEN 
ERI- F'LAGELIARIS Gray. 'Trailing Fleabane" (Compositae). IND PER 
ERI(;EIMN M L U S  Nutt. **Low Llaisy" (Chpositae). IND PER 
[Erigeron s p e c i o s E  J This report nrust represent a misidentification, mst likely of Erigeron 

strigosus. 
WQKN SIxIGosUs WeM. "Daisy Fleabane" (Compositae). AIp/ AN BAINE PER 
ERIOGUU AIA" Torr. 'Winged Eriogonun" (Polygonaceae) . IND FER BIEN 
ERI- WBELLAW Torr. "Sulphur-flower" (Polygonaceae) . IND PER 
ERaDIlM CICU'l'ARXIM (L.) L'Her. "Filaree" (Geraniaceae). Aw PER 
ERYSIMM AspERtM (Nutt.) DC. 'Western Wallflower" (Cruciferae). IND BIEN PER 
[Euphorbia dictyospenna.] We have only found t h i s  species outside the site boundary. 
EWHORBIA MARGINATA Pursh. "Snow-on-the-Mountain" (Euphorbiaceae) . IND AN 
EUPHORBIA ROBUSTA (Engelm.) Small. " R N ~  Mountain Spurge" (Euphorbiaceae) . IND PER 
FESIUCA PMTENSIS Huds. "Meadow Fescue" (Gramineae). AW PER 
FRASERA SPECIOSA Dougl. "Monunent Plant" (Gentianaceae). IND PER 
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TABLE A - 1  (continued) 

GAILIARDIA ARISTATA Pursh. "Blanket-flower" (Canpositae) . IND PER 
GALIW APARINE L. "Cleavers" (Rubiaceae) . IND AN 
GALIlM BOREALE L. Worthern Bedstraw" (Miaceae). IND PER 
GAURA COCCINEA Nutt. "Scarlet Gaura" (Onagraceae). IND PER 
c;E"A AFFINIS GRISEB. IND PER 
GERANIIM C A E S P I ~  James (G. f r m n t i i  - of Colorado literature). 'Wild Geranium" (Geraniaceae). 

CILIA OPHMAIMOIDES brand ssp. CLOKEYI (l44SCN) A. and V. Grant. "Gilia" (Polmniaceae). IND AN 
GLYCERIA MAxlM4 (Harm.) Holmboe ssp. GRANDIS (Wats.) Hulten. "American Manna-grass" (Gramineae). 

GLYCEUA STRIATA (Iam.) Hitchc. "Fowl Manna-grass" (Gramineae). IND PER 
GLYCYRRHIZA LEPIWTA (Nutt.) Pursh. 'Wild Liquorice" (Legumhsae). IND PER 

GRINDELIA SQWdUGA (Pursh.) lxrnal. 'Yh.m~~eed~~ (Canpositae). IND BEN 
GlJl'IEFNEZIA SRDIHRA E (Pursh.) Britt. and Rusby. "Snakeweed1* (Compositae). IND PER 

HARBOURIA TRAMYPLEURA (Gray) C. and R. 'Whiskbroam Parsley" (Umbelliferae). IND PER 
H E E D 4  HISPIDUM Fursh. "Pennpuyal" (Labiatae). IM) AN 
"If86 AFWlJUS L. "Ccnmmn Swflawer" (Canpositae). IND AN 
[Helianthus petiolaris.] We may have overlooked this species, which is very similar to H. anntllls. Both 

HE- PIMIUS Wtt. "Sunflower" (cmpositae). IhlD PER 
HEMCLEW- L" Mi&. '*Cow Parsnip" (Unbelliferae) . IND BIEN PER 
HETERDIHECA VI- (Pursh.) Shinners. "Golden Aster" (Compositae). IND PER 
HRIMERA PARVIFOLIA Nutt. "Alm-root" (Saxifragaceae) . IND PER 
HowlElM JUBAW L "Foxtail Barley" (Gramineae). IND PER 
HYDRf)FWLLW FENDLERI (Gray) Hells. 'Wterlead~' (Hydrophyllaceae). IND PER 
HYMXlPAPPkE FILIFOLIUS Mtt. (Compositae). IND PER 
HYPERIaM PERwRATtM L. "Klamath Weed"@ypericaceae). AUV PER 
IwM3PSIS SPICATA (Nutt.) V. Grant. "Spike B i l i a "  (Polemoniaceae). IND BIEN 
IRIS MIss(uRIF3JsIS Nutt. "Wild Iris" (Iridaceae). IND PER 
J"4X ARCMClE Willd. ssp. ATER (Rydb.) Hulten. *'Baltic Rush" (Juncaceae). IND PER 
[Juncu balticus.] - Juncus arcticus ssp. ater. 
JUNCUS BUFCNIIE L. "Toad Rush" (Juncaceae). IND AN 
JUKUS IXJDLEYI Wieg. "Rush" (Juncaceae). IND PER 
JUNCUS NODEUS L. llRush" (Juncaceae). IND PER 
JuN(xLs SAClMWAMS A. Nels. "Rush" (Juncaceae). IND PER 
JUNCUS S- Nees. 'Toad Rush" (Juncaceae). AW AN 
JUNCUS ToRRFlI Cav. "Rush" (Juncaceae). IND PER 
JuN(xIs TRACY1 Rydb. "Rush" (Juncaceae). IND PER 
[Kochia iranica.] This i s  the m s t  abundant ruderal weed i n  the Boulder area. We did not see it in 

IND PER 

IND PER 

species and h Y k *  . be tween them occur conm~~nly in the Boulder area. 

our inventory, but it probably occurs, most likely in the vicinity of buildings within the security 
fence . 
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TABLE A-1 (continued) 

KOELUUA GRACILIS Pers. "June Grass" (Gramineae) . IND PER 
LACNCA SERRIOLA L. "F'rickly Lettuce" (Cunpositae). ADV AN 
IAPPULA REWWSKII (Hornem.) GREENE. "Beggar's TicP (Boraginaceae). IND AN 
LAlWRUS ENXXbUS Butters and St. Joh. "Pea-vine" (Leguninosae). IND PER 
LFMU MINOR L. "kckweed: (Lemnaceae) . IND AN PER 
LEPIDIW W@ESTIE (L.) R. Br. "Field Cress" [Cmiferae). ADV AN 
[Lepidium densiflonnn.] This undoubtedly o c m s  as a weed in the area, possibly w i t h i n  the plant 

LESQERELIA MIbiTANA (Gray) Wats. '%untain Bladder-Pod" (Cruciferae) . IND PER 
LEucANMFMlM WLGARE Lam. "Ox-eye Daisy" (Compositae). ADV PER 
LEucocRINW MDNTANLM Nutt. "Sand Lily" (Liliaceae). IND PER 
LIATRIS PUNXATA Hook. "Blazing Star" (Chpositae). IND PER 
LINARIA DAlMATICA (L.) Mill. "Butter-and-eggs" (Scrophulariaceae) . Aw PER 
LIMN LEWISH Pursh. 'Wild Blue Flax" (Linaceae). IND PER 
LI- INCIslM Leh.  "Narrow-lead Puccoon" (Boraginaceae). IND PER 
UNITIN 0RIE"E C. and R. "Salt-and-pepper" W l l i f e r a e ) .  IND PER 
LUF'1M.S ARQNELE F'ursh. "Lupine" (Leguninosae). IND PER 
LYSIM4CliIA CILIATA L. "Fringed Loosestrife" (Prinulaceae). IND PER 
LY"RU4 ALATW Pursh. 'Winged Loosestrife9' (Lythraceae). IND PER 
MA"IA REPENS (Lindl.) G. Don. "Oregon-grape" (Berberidaceae). IND 
MEDICAGO LUPULIM L. "Black Medic" (Leguminosae). AW PER 
PEUNDfUW DIOI(XM (L.) Coss. and Germ. "White Campionr' (Caryophyllaceae). AW PER 
htWNLRIIM -11 (Hook.) Hulten. '%anpion" (Caryophyllaceae). IND PER 
MLIIAUS ALBk Desr. White Sweet-clover" (Leguninosae). ADV AN BIEN 
MELIIIIIUS OFFICINALIS (L.) Lam. 'Yellow Sweet-clover" (Leguinosae) . ADV AN BIEN 
MENTXA ARVENSIS L. "Field Mint" (Labiatae). IND PER 
MEKENSIA IANCEOLATA (Pursh.) A. DC. "Narrow-leaved Mertensia" (Boraginaceae). IM) PER 
MIMJLUS FLONBUNLWS Doubl. "knkey-flower" (Scrophulariaceae). IND AN 
MIWLUS GIABRATUS H.B.K. "Smooth Monkey-flower" (Scrophulariaceae). IND PER 
MDNARADA FISNLOSA L. *'Pink Bergamot" (Iabiatae). IND PER 
MHSNBERGIA M)"A OJutt.) Hitche. 'Wmntain W y "  (Gramineae). IND PER 
MlJSINECN DIVARICAlUM (Pursh.) Raf. ' W i n e o n "  (URbelliferae). IND PER 
MyosuRLls MINIMLS L. "Mousetail" (Ranunculaceae). INTI AN 

enclosure. We did not see it i n  the area which we covered. 

" I 1 M  OFFICINAL R. Br. (fo-rly called Rorippa nasturtium-aquaticton [L.] Schinz and Thell.) 
"Water Cress" (Cniciferae). IND ?ER 

NAVARRETIA MINIM Nutt. "Navarretia" (Polemoniaceae) . Aw (in our area at least] AN 
NEPETA CATARIA L. "Catnip" (Labiatae). Aw PER 
"OCALAIS CUSPIWTA (Pursh.) Greene. "False Dandelion" (Compositae). IND PER 
0- BRAMYCARPA Gray. "Yellow Stemless Evening-prhrose" (Onagraceae). IND PER 

FLAVA (A. Nels.) h z .  "Evening-primrose" (Onagraceae). IND PER 
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TABU A-1 (continued) 

W"EM SIRIGOSA (Rydb.) Mack. and Bush. T a l l  Evening-prkose" (Onagraceae). IND BIEN 
CMf343DIIM MOLE Mi&. var. OCCIDE3TA.LIS (Mack.) Johnston. "False G r o n w e l l "  (Boraghceae). IM) 
(ET"IA W R E S S A  (Salisb.) Mcbr. '"Prickly-pear Cactus" (Cactaceae) . 
O P W U  FRAGILIS (Nutt.) Haw. q'Brittle Cactus" (Cactaceae). IM) PER 
OPUNTIA P0LYACA"A Haw. "Starvation Cactus" (Cactaceae). IND PER 
[Opuntia rafinesquei.] - 0. compressa. 

ORORAMHE FASCIUJIATA Nutt. Ylustered h C e f - T W t ' '  (orobanichaceae). MD AN 

PER 

OXALIS DI-I Jacq. 'Wood-sorrel" (Oxalidaceae). Iw PER 
OXYEWHUS LINEARIS (Pursh.) Robinson. "Nanww-leaved Umbrella-rrort" (NyCtaginaceae). IM) PER 

OXYBAPHE NYCUGINEUS (Mi&.) Porter and Coulter. 9kart-leaved Unbrella-wort" (yrctaginaceae). 
IND PER 

OXYTROPIS LMERTII F'ursh. '%olorado Loco" (Legmhsae). IND PER 
PANIW CAPILLARE L. "Witchgrass" (Gramineae). IND PER 
PANIaM 0LIcoSA"Es Sdnilt. "Panic-grass" (Gramineae). IND PER 
PANICIN VIRG4TtM L. '*gWitchgmss" (Gramineae). IND PER 
P m Q l I A  JAM511 T. and G. YNailwrt" (Caryophyllaceae). IND PER 
PEDIocAcIlff S-1 (Engeh.) Britt, and Rose. ''bmtain Ball  Cactus" (Cactaceae). Iw PER 
[Penstanon angus tifolinus.] We suspect this report t o  be a misidentification of Penstenon virga- 

ssp. asagrayi. 
PENS'l" VZRWS Pemell. "Penstanon" (Scrophulariaceae). IND PER 
FE" VIR(;AltG Gray ssp. ASA-GRAYI Crosswhite. Wne-sided Penstanon" (Scrophulariaceae). IND PER 
PERSICARIA WAllU#ILU (L.) S.F. (;RAY. 'Smartweed'' Cpolygonaceae) . AW AN 
PWSCI4RI.A MACXIATA (Raf.) S.F. Gray. "Lady's lhmb" (Polygonaceae). Aw PER 

pHAL=ELIA "WA Pursh. "Scorpion Weedq1 ( I i y d r o p h y l l ~ ) .  IND PER 
PHLEW PRATENSE L. 'Timothy" (Gramineae). AW PER 
MIA CUNEIFOLIA (Tom.) Greene "Fog-fruit" (Verbenaceae). IM) PER 
PHYSALIS LOBATA Torr. "le-flowered Ground-drerry" (Solanaceae). IND PER 

MsWWPUS M3NocyfJcG (TOIT.) Coult. "Ninebark" (Rosaceae). IND 
PINUS PONDEIEDSA lam. var. !XDPWXW Engeh. Tponderosa Pine" (Pinaceae). IM) 

PLANTAGO LANCEOL4Tl L. qTnglish Plantain" (PlantaginaCeae). AW B E N  PER 
PUNTAGO PATAGCNICA Jacq. 'Woolly Plantain" (Plantaginaceae). IND AN 
POA CANBYI (Scribn.) Piper. *'Blue-grass" (Gramineae). IND PER 
POA CaMPRESSA L. '(Canada Blue-grass" (Gramineae). IND PER 
PODOSPERMM IACINIATW (L.) DC. (Canpositae). Aw BIEN PER 
FQLYGoNuItf MxK;IAsII Greene. "Knotweeds9 (Polygonaceae). IND AN 
POL- FlolrffpELIpLsIS (L.) Desf. "Rabbitfoot Gmss" (Craaineae). Aw AN 

F Q W  -1 bde. "Plains Cottonwood'* (Salicaceae). IND 
p0TAMX;EToN NATANS L. %mdweedqq (Potamogenonaceae). IND PER 

[Petalostemn pppnr eus.] = hlea prrpur ea. 

PHYSALIS VIRGINIANA M i l l .  "Ground-cherry (Solanaceae). IM) PER 
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TABLE A-1  (continued) 

F " U L I A  FISSA N u t t .  "Sticky Cinquefoil"' (Rosaceae). IND PER 
POTENTILLA GRACILIS Dougl. ex Hook. "Cinquefoil" (Rosaceae). KW PER 

POTENTILLA HIPPIANA Leh.  'Woolly Cinquefoil" (Rosaceae). MD PER 
PRUNELLA WLGARIS L. "Self-heal; Heal-all" (Labiatae). IND PER 
PfUlNUS AMERICANA M". 'Wild Plm" (Rosaceae). IND 
PRLMUS VIRGINIANA L. var. MEfMOCWA (A. Nels.) Sarg. "Choke-cherry" (Rosaceae). IND 
psoRALu\ TENUIFLORA Pursh. (Leguninosae). IND PER 
PYRlls MALUS L. rrAppleCr (Rosaceae). CUlV 

RA"cuuR AquATILIS L. 'Water Crowfoot" (Ranunculaceae). IND PER 
[Ranunculus glaberrinus.] We do not believe this occurs on the site ,  but have no 

RA"cuLls MACOUMI Britt. "Buttercup" (Rammculaceae). IM) PER 
RATIBIDA C O m F E R A  (Nutt.) h t .  and Standl. Trairie Cone-flower" (Compositae). IND PER 
RHUS TRII13BATA htt. "SIamkbNsh" (Anacardiaceae). IND 
RIBES AuRElM Prrrsh. "Golden Cumant'' (Grossulariaceae). IND 
[Rorippa is1andica.l The report undoubtedly refers to Rorippa palustris ssp. hispida. 
WUWA PALLSIBIS (L.) Besser ssp. HISPIDA (Desv.) Jonsell. 'Yellow-cress" ( k i f e r a e ) .  IND AN BIEN 
RG5A ARKA"A Porter. 'Wild Prairie Rose" (Rosaceae). IND 

'RUBUS IDAEUS L var. SlRIcosLls (Michx.) Maxim. 'Wild Raspberry" (Rosaceae). IND 
RUDBECKIA HIKH L. "Black-eyed Susan" (Compositae). IND PER 
RUDBECKIA LACMZATA L. var. WIA (A. Nels) Cronquist. "Tall Cone-flower" (Compositae). IND PER 
RLMw( 
RlEEx CRISHS L. 'Vkly Dock" (Polygonaceae). AW PER 
RIBEX W C I F O L I U S  Weirea. ssp. TR1ANC;uLIVALVIS Danser. 'Wil low Dock" (Polygonaceae). IND PER 
[Sagittaria cuneata. J We found only S.latifolia, but it is entirely possible 

idea what other species might be meant. 

L. "Sheep Sorrel" (Polygonaceae). AW PER 

that s.cuneata occurs on the site,  since they frequently inhabit the same area; 
they are only distinguishable on examination of euture fruit. 

SAGITTAIUA LATIFOLIA Willd. "Arrowhead" (Alismaceae). IND PER 
SALIX AMYc;DALoIDES Anderss. "Peach- leaved Willow" (Salicaceae) . IND 
SALIX E C I W  Nutt .  "Sand-bar Willow'* (Salicaceae). IND 
SALIX INIERIOR Rowlee. "Sand-bar Willow" (Salicaceae). MD 
SALIX LI(XJLIF0LIA (Ball) Ball. 'Willow" (Salicaceae). IND 
[Salsola kali tenuiflora .] This is  the cormon "Russian Thistle," Salsola iberica semen and Pau. I t  

SALVIA REFLEXA Hornan. "Lance-leaved Sage" (Labiatae). IND AN 

s(MZA0FyRILM ScOpARIW (Michx.) Nash (Andropogon scoparius of older treatments). "Little Blue-sten" 

SCIRplff AWRE Ntehl. "Bulrush; Tule" (Cyperaceae). IND PER 
SCIRFTE A M E i U W  Pers. "Three-square" (Cy-peraceae) . IND PER 
S C I W  LACSTRIS L. ssp. VALIDUS (Vahl) Koyama. "Bulrush; Tule" (Cyperaceae). IND PER 

must be present on the area and we are at a loss t o  know why we omlooked it. 

PANICULATils (Nutt.) Trel. 'Wle-grass" (Gramineae). IND AN 

1 (Gramineae) . IND PER 
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TABLE A-1 (continued) 

{Scirpus _. microcarpus.] = Scirpus pallidus. 
SCIRPUS PALLIWS (Britt.) Fern. (Cyperaceae). IND PER 

SCROPHULARIA LANEOLATA Pursh. "Figwort0 (Scrophulariaceae) . IND PER 
SCUIFLLARIA BKITIUNII Portcr. "Skullcap" (Labiatae). IND PER 
S E W  CEREALE L. '*Rye" (Granimeae). ADV AN 
SEDIP( LANCEOLATUM Torr. "Stonecrop" (Crassulaceae). PER 
[Senecio atratrus.] This is a species of scree slopes in the subalpine sone and hardly would be 

SENECIO INTEGERRIMUS Nutt. "Butterweed" (Compositae). IND PER 
SENECIO P L 4 " S I S  Nutt. "Butterweed" (Compositae). IND PER 
SENECIO SPARTIOIDES T. and G. "Broom Ragwort" (Cmpositae). IND PER 

SETARIA VIRIDIS (L.) P. kaw. "Green Bristle-grass" (Gramineae). ADV AV 
SILEXE A"IRRHINA L. "Sleepy Catchfly'' (Caryophyllaceae). ADV AN 

SISYMBRIUM ALTISSIMM L. "Jim Hill hstard" (Cruciferae). AW AN 
SISYRIN(II1W Ml"(M Greene. "Blue-eyed-grass" (Iridaceae) . IND PER 
[Sitanion hystrix.] = -- Sitanion longifolim. 
SITANION LONCXH)UM J.G. Smith. "Squirrel-tail" (Gramineae). IND PER 
SMILACINA.SIELlATA (L.) Desf. "False Solomon's Se91" (Liliaceae). IND PER 

expected to occur on the site. Very likely this was a misidentification of Senecio intergerrirms. 

f.%lmun eleagnifoliun.] We do not doubt this repart. The plant could occur very sporadically in 
waste ground, but we did not see it. 

SXAMM ROSTRAm Duanl. "Buffalo Bur" (Solanaceae). AW (here at least) AN 
[Solidago ciliosa. J Highly unlikely for Rocky Flats and probably based on a misidentification of 
Solidago missmiensis. 

SOLIA4Go MIssouRIpSIS Nutt. "Smooth Goldenrod" (Ccnpositae). IND PER 
SOLIA4GU MOLLIS Bartl. llGoldenrodq' (Compositae) . MD PER 
SPARTINA PECTINATA Link. "Prairie Cordgrass" (Gramineae). IND PER 
S- CXKCINEA (Pursh.) Rydb. "Copper Mxllow'' (Malvaceae) . IND PER 

S m  CRYFTANDRlE (Tom.) Gray. "Sad Dropseed" (Gramineae). IND PER 
SFQRO3OLUS -1s Gray. '"h-airie Dropseed" (Gramineae). IND PER 
STELLARIA IXltX;IFOLIA Wehl. "Long-leaved Stitchwort" (Caqwphyllaceae) . IMI PER 
STEPHANCFlERIA PAUCIFIBRA (Torr.) N e e s .  'Wire-lettuce" (Canpositae) . 
[Stipa cornata Trin.] This species should be in the area, but we did not find it in our m e y .  We 
see no reason to doubt the report. 

[Stipa neomexicana.] This species should be in the area, and it is very distinctive, but we did not 
find it in our survey. We see no reason to doubt the report. 

STIPA VIRIWLA Trin. "Green Needle-grass" (Gramineae). IND PER 
syMpHoRIcARpos OCCILENTALIS Hook. "Snowberry; Buckbrush" (Caprifoliaceae). IND 
syMpHoRIw\Rpos OREOPHIWS Gray. "Snowberry; Buckbrush" (Caprifoliaceae). IND 
TALI" PARVIFLORlM Nutt. "Fame-flower'' (Portulacaceae) . IND PER 
TARAXACW O F F I C I W  Web. in Wiggers. "Comon Dandelion" (Campositae). AW PER 
WLESPERMA MEGAPCTAMI(xM (Spreng.) Kuntze. "Green-thread" (Compositae). IND PER 

PER 
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TABLE A-1  (continued) 

"ERcloPSIS DIVARICARPA A. Nels. "Golden h e r "  (Leguminosae). IND PER 
[Thlaspi alpestre.] = Thlaspi montanum L. "Candytuft" (Cruciferae). T.al estre is restricted t o  

Eurasia, although the name has been used until  recently for the l a b  not doubt the 
report, but we did not f i n d  this in our survey. 

TI-EASPI ARVENSE L. "Penny Cress" (Cruciferae). ADCr Ahl 
TINTARLA CONVOLVULUS (L.) Webb and Moq. (Bilderdykia c o n v o l ~ ~  [L.] Dum.) "Black Bindweed" 

Tcw"DIA GRANDIFLORA N u t t .  "Easter Daisy" (Ccmpositae). IND BlEN 

T d V " D 1 A  HOOKER1 Beaman. Taster Daisy'' (Compositae). IND PER 
T O x l c O D E "  RYDBERGII (Small ex Rydb.) Greene. "Poison Ivy" (Anacardiaceae). IND PER 
TRADESCANTIA OCCIDENTALIS (Britt.) Smyth. "Spiderwort" (Compsitae). IND PER 

TRACOWCON WBIUS Scop. "Salsify" (Compositae). AW BIEN PER 
TRAGOFC" PORRIFOLIUS L. "Purple Salsify" (Compositae). AllV BIEN PER 
TRIFOLIUM MIBRIDIM L. "Alsike Clover" (Leguninosae) . ADV PER 
TRIFOLIUM PWTE??SE t. 
"A LATIFOLIA L. '*Broad-leaved Cat-tail" (Typhaceae). IM) 
V m  PMU\MIDATA Medic. '%ow Cockle" (Caryophyllaceae). ADV AN 
VERBASCLM BLATTARIA L. ' M t h  Ikllein" (Scrophulariaceae) . Aw BIEN 
VEREWDl "Apsus L. "Great Mullein" (Scrophulariaceae). AIW BIEN 
VERBENA BRACTEATA Lag. and Rcdr. "Prostrate Vervain" (Verbenaceae). ADV AN 
VERBENA HASTATA L. "Blue Vervain" (Verbenaceae). IND PER 

(Polygonaceae) . Aw AN 

Clover" (Legtnninosae). ADV PER 

weronica americana.] Probably a misidentification of V.anagallis-aquatica, although there is no 
reason why it could not occur here. 

VERCNICA AN4GfULIS-AQwTIcA L. 'Water Speedwll" (ScropSnrZariaceae). Aw PER 
VEXNIcA PEREGRINA L. Tmslane Speedwell" (Scrophulariaceae). AIW AN 
VICIA AMERICANA W. ''Cumon Vetch" (Legunhsae). IND FER 
VIOLA c " S I S  L. "White Violet" (Violaceae). IND PER 
VIOLA NUITALL11 F'ursh. 'Yellow Violet" (Violaceae) . IND PER 
WLPIA OcroFLORA (Walt.) Rydb. "Six-weeks Fescue" (Gramineae). IND AN 
xA"IIM STRLMWW t. "CodCzeW' [Canpasitae). ADtl AN 
WCCA GlAucA Mutt. "Spanish Bayonet" (Liliaceae). IND 
ZYGADEpRls lENE"E Wats. var. GRAMINEIlS (Rydb.) Walsh ex Peck. "Death Camas" (Liliaceae). IND PER 

Lichens (25  Species) 
ACARCSPORA FUSCATA (Schrad.) Am. 
ASPICILIA CAESIOCINEREA (Nyl.) Am. 
G W P W  LAMP-IIA (E.) Flag. 
CAMIELARIELLA RCISUUS Mell.-Arg. 
C-IA PYXIDATA (L.) Fr. 
DERbl4- UCHE"4 (Ach.) A.L. Sm. 
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TABLE A-1 (continued) 

DIMEUENA OREINA Norm. 
DIPLQSO1ISTES SXlJPOSLJ!3 (Schreb.) Norm. 
LECANORA QiRYsoLEucA (Sm.) Ach. 
LEcANoRA MURALIS (Schreb.) Rabenh. 
LECIDEA AURIcLlLATA Th. FT. 
PAIWLIA EXASF'ERAW (Ach.) "1. 

PARMELIA SUBUECIPIENS Vain. ex Lynge. 
PARMELIA SUBMGER4 Gyel. 
PARMELXA UIAPHYLlDDES (Vain) Savicz. 
PARMELIA (XA"UTARMEL1A) indet. 
PELTICERA CANINA (L.) Willd. var.RLFEUNS (Weiss) W d .  
PtN!jCIAORBIcuLARlS (Neck.) POFISCH. 

PHYSCIA CAESIA (Hoffm. )Hampe. 
PHYSCIA DUBIA (Hofh.) Lett .  
PHYXIA ExEuARIs (L.) Nyl. 
PHYsaNIA GRIm [tam.) Poelt. 
RINDDINA sp. indet. 
SARcOGyNE CLAWS (Pam. ex Lam. and E.) Kranp. 
XANIHORIA F W  (Hem in am.) Am. 

Bryopmes (16 Species) 
AMBLETEGILM SERPENS (Hedw.) B.S.G. var. JURATZKANUM (schm.) Rau et Herv. 
BRADXIIWIlN FEMlLERI (Sull.) Jaeg. et Sauerb. 
BRIlM fmGEwEw *. 
BRYW CAESPITICIUM Hedw. 
BRYw CAPILLARE Hedw. 
CMPYLIW CXRYSXfULIM (Brid.) J. Lange. 
mmm PURPUREUS (Hedw.) wid. 
MIEpANocIADus ADUNCS @Iedw.) Wamt. 
GRMIIA M2"A B.S.G. 
MAw;"TIA POLYMORPHA L. 
O ~ O S U M  PALLENS Bruch ex Brid. 

O I Y M o T R I r n  M U M  sw. 
PHYSCOMITRIIM mFom (Hedw.) Hampe. 
€"LIAWANS (Hedw.) Lindb. 
PoLyTIua-IuM PILIFERW Hedw. 
mmRURAL1s (Hedw.) Gaertn. 

kcmscopic Green Algae 
UiARA species (Characeae). 
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TABLE A-2 

ANIMALS KM;wN To OCCUR AT THE ROCKY FLATS SITE 

Mamnals 
LEPUS TOWNSEND11 - White-tailed Jack Rabbit 
SYLVILNXS spp - Cottontail 
sPERK)ZWILLIS TRIDEaMLINEATuS - Thirteen-lined Ground Squirrel  

" Y S  TALPOIDES - Northern Pocket Gopher 
pEwx;"Lpj HISPIWS - Hispid Pocket W e  

-m wM]s - Silky Pocket Mouse 
PEKMfsctls MAN1WTU.S - Deer Mouse 
PEIICMYSCUS DIFFICILIS - Rock Mouse 
MXCIUJllS PENNSYLVANICUS - Meadow Vole 
cMy\TRA ZIBE'IHICUS - Muskrat 
M S  MECULUS - House Mouse 

CANIS IAl"!j - Coyote 
PIEDCloN LOTOR - Raccoon 
MJSXELA FRENATA - Long-tailed Weasel" 
TAXIDFA TAXUS - American Badger 
t&PMTIS MEPHITIS - Striped Skunk 
ODocolLEus HEMICPJUS - W e  Deer 

BIRDS 
ARIBA HEw3DIAs - Great Blue Heron 
ANAS PIA- - Mallard 

ANAS !mmE.RA - Gabwall" 

W CYANOPTERA - Cinnamon Teal" 
MARECA AMERICANA - Baldpate" 

ANAS CAR0LI"SIS - Green-winged Teal" 
ANAS DISCORS - Blue-wing4 Teal" 
AnWA AMERICANA - Redhead" 
BUTEO JAM.ICENSIS - Red-tailed Hawk 
BUEO LAGopIls - American Rough legged Hawk" 
CIRCLE CY- - Marsh Hawk* 
FALO SMVEFWS - American Kestrel" 
BUTEO REGALIS - Ferruginous Hawk* 
CNUADRIUS VDCIFERUS - Killdeer" 

COLUMBA LNlA - Rock Dove" 

*Species shown with an a s t e r i s k  have been seen within the site by a Rocky F l a t s  biologist .  

WLSES FULVA - Red FOX 

- 
A l l  

other species were previously identif ied by Whicker (1974). 
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TABLE A-2 (continue&') 

ZENAIWRA MAlJMuRA - Mourning Dove 

BUBO VIRGINIANUS - Horned &l 
CXOREILES MINOR - Comnon Nighthawk 
MECACERYIE ALCYON - Belted Kingfisher" 
SAYORNIS SAYA - Say's Phoebe 
AGELAIUS P"ICEU5 - Red-winged Blackbird 
EREMIPHIIA ALPESIRIS - Horned Lark" 
HIRUMW) RUSTICA - Barn Swallow* 
PIC4 PICA - herican Magpie 

CORvm CORAX - Raven" 

TuRwls MIQMIORILE - RDbin* 
STURNLls WLCARIS - Starling" 
S " E L I A  - Western Meadowlark 
QUISCAUS QUISaM - Comnon Grackle" 
MDLo?HRus ATER - Bmwn-headed Cowbird* 
PASSERINA AMEN4 - Lazuli Bunting 
PIPILO - Rufous-sided Towhee 
PCIOECETES GRAMMEUS - Vesper Sparrow 

SIALIA (x1RRuooIIEs - Mountain Bluebird* 
JUNCO "LE - Slate-colored Junco* 

cALAM)spIZA - Lark Bunting 

MELOSPIZA FEmIXA - song sparrow* 

spwmTocINIaJIARIA-wnrowkrgowl 

*Species shawn w i t h  an a s t e r i s k  have been seen within the site by a Rocky Flats biologis t .  All 
other species were previously identified by Whicker (1974). 
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TABLE A-3 

RANA PIPIENS BRACXiYEPHAL.4 - Western Leopard Fmg" 
QRYSMfS PICTA - Painted Box Zix-tle 
PHKMEMA DlxuxAssI BREVI- - East- Short-horned Lizard" 
" M U S  RADIX - Plains Garter Snake 
COLUBER c(rJsTRICIDR - Racer 
PInropHIS MiIAJOLEUCU3 - Comaon Bullsnaks 
CXYIUIE VIRIDIS - Prairie Rattlesnake 

"All of these species were identified by whicker (1974). 
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TABLE A-4 

AQUATIC SPECIES K” To OCCUR AT ?HE ROCKY FLATS SITE 

Algae 

(Blue-Green Algae) 
CVanOPhYQ Chlorophyta 

(Green Algae) 

HYMUIDICIYCN 
~ R o a Y x L M  
a-iLoRELLA 
(EDEONIN 
CLADopHORA 

zYGNm4 

uLo?HRIX ZONOTA - 
PEDIASlRLM 
SPIROGYRA (aAssI 
SPIROGYRA 
scDmEsa 
M)uGIxII?A 

CImmUml 
EUGLINOIDG 

Chrysophyta 

DINOBRYCN 
CIMBELIA 
HY- 
NAvIm 

Fish** 

PneHALESpm€LAs - 
Fathead Minnow 

LEWIS CYANELUG - 
Green Sunfish 

CATOSIPCLSaEMERSONI - 
Westem White Sucker 

MI- SAIMDIJES - 
Iargemuth Bass 

SALmGAIRDNERII - 
Rainbow Trout 

- 

* Identified by Johnson, et  a1 (1974) 
** Identified by Zillich (1974) 
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